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ABSTRACT 
Brooke Davis Maxfield: An Economic Signaling Comparison of High School Diploma to 
General Education Development Certificate Holders in the United States Army 
(Under the direction of Eric Houck) 
 
Potential employees alert employers of their ability levels and occupational skills through 
education and education credentials during the hiring process. As such, education serves as a 
sorting mechanism for potential employees by their work-related characteristics such as 
perseverance, determination, ability, productivity, and so forth (Page, 2010; Riley, 1979). 
Military attrition studies of the 1980s found that education credentials were positively correlated 
to military retention and reinforced the premise of economic credentialing theory (National 
Library of Education, 1998). Therefore, the military developed a three-tier system that was based 
on the education credentials of new recruits. This system is still used by the Army to assess the 
qualifications of those who serve in the military. Employers also rely on employee characteristics 
viewed as useful in the work environment, referred to as education signaling. Education 
signaling allows for consideration of job performance covariates that go beyond schooling or 
credentials (e.g., aptitude-test scores, race, gender; Kjelland, 2008; Weiss, 1983, 1995). This 
study focuses on the influence of Army enlisted soldiers’ education credentials and signaling on 
their occupational success via retention and promotion.  
The sample consisted of over 150,000 non-prior service enlisted Army soldiers with 
traditional high school or general education credentials in three cohort groups over 4 years each, 
from 2004 to 2012. The data was analyzed by cross-tabulation and logistic regression. On the 
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basis of the findings, the 1980s military retention studies were validated in terms of retention and 
promotion. Additionally, the results confirmed that the economic signaling that is present in the 
general labor market also exists in the meritocracy of the U.S. Army. Specifically, education 
credentials are a strong predictor for retention; AFQT scores are a strong predictor of promotion; 
and race of the soldier is related to both retention and promotion. The results support the Army’s 
use of both education credentials and AFQT scores for enlistment screening and the military tier 
system. Further research is necessary to reveal why race has an impact on Army retention and 
promotion, and to determine if aptitude tests are appropriate for hiring and promotion decisions 
in the general labor market. 
  
 v 
 
 
 
 “By three methods we may learn wisdom: First, by reflection, which is noblest; second, by 
imitation, which is easiest; and third by experience, which is the bitterest.”  
― Confucius 
 
This has been an arduous task. It has been a journey full of dusting myself off and 
picking myself up again. I am lucky to have had a supportive family and friends who lovingly 
and kindly encouraged me to persevere, pray, and give my worries to God. I love you all and I 
am grateful for your guidance. 
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CHAPTER 1: INTRODUCTION 
 
Teachers, parents, and counselors frequently advise their students that staying in school 
and earning a High School Diploma (HSD) or a Graduate Educational Diploma (GED) is not 
only beneficial to their future employment opportunities but also beneficial with respect to their 
future financial and career successes. Teachers, counselors, and administrators of students who 
are from lower social/economic status strongly emphasize these secondary educational goals 
because students of this subgroup often do not have the financial resources that would enable 
them to pursue education beyond the high school level. 
These views regarding the importance of basic education are consistent with current 
economic theory that asserts that education credentials tend to signal to potential employers that 
the job applicant with a HSD or GED has the fortitude to persevere and the potential to be more 
productive than the applicant who fails to complete a high school education.  
Two economic theories are at play in this job applicant/employer relationship: human 
capital theory and the education credentialing theory. Human capital theory focuses on the 
earnings that are accrued from additional years of schooling without consideration of degrees, 
credentials, or other characteristics. For example, an 8
th
-grade graduate would have greater 
lifetime economic/financial successes than a 7
th
-grade graduate, and a 9
th
-grade graduate would 
have greater lifetime financial successes than the individual who stopped attending school after 
the 8
th
 grade, and so on. Basically, the theory asserts that each subsequent year of school that a 
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student completes has positive implications for the future employment/financial successes of the 
student.  
Education credentialing theory, however, goes one step further and relates earning power 
and financial and career success to the educational degrees and credentials earned by the student. 
Implicit in education credentialing is the belief that educational milestones of degrees or 
credentials, such as HSDs or GEDs, reflect positive personal characteristics that are valued by 
employers. Under this theory, the more formal degrees/certifications the applicants have, the 
more desirable they are to the potential employer.  
This study and its analyses focused on the relationship between these two educational 
achievement groups (i.e., HSD and GED recipients) and selected demographic variables as they 
related to the retention and promotion paths of Army enlisted soldiers over a period of several 
years.  
Military service has long been a viable employment option for young men and women 
who do not plan to attend college but are physically fit, have no criminal record, and have earned 
either a HSD or a GED. In fact, this group of young people makes up the majority of enlisted 
soldiers in the U.S. Army and have been the foundation of the Army’s enlisted ranks for several 
years. 
Enlisted soldiers with HSDs and GEDs have been the focus of previous recruitment and 
retention studies. Military attrition studies of the 1980s supported economic theory by finding a 
positive correlation between education credentials and military retention (National Library of 
Education [NLE], 1998). As a result, the military created a three-tier system to categorize new 
enlisted recruits that was based on their incoming education qualifications.  
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The analyses of this dissertation were designed to determine if the findings of the 1980s 
studies were still valid in today’s Army, in terms of both promotion and retention of non-prior 
service enlisted soldiers with HSD and GED education credentials. The findings are especially 
salient during the current time of military downsizing and increased numbers of enlisted 
applicants with GED credentials. The results also provide information regarding whether 
economic signaling that is present in the general labor market also exists in the meritocracy of 
the U.S. Army. Furthermore, findings from the study have the potential to guide and inform the 
curriculum, counseling, and advisement of prospective soldiers. Whether utilized through 
advising, leading, or parenting, the results of this research highlight possible deficiencies and 
realities of the transition to enlisted military life with and without traditional high school 
qualifications.  
The remainder of this chapter further defines the focus of the study. The first half of the 
chapter details the financial implications of retention of enlisted recruits and the guidelines that 
the Army uses to select and retain qualified enlisted applicants. The chapter goes on to detail 
specific information on the study including the sample, research questions, and hypotheses. 
Finally, the chapter concludes with the potential value of the findings to Army policymakers, 
economic theorists, and educators. 
Statement of the problem 
The study focused on the influence of education credential differences on soldiers’ 
occupational success in the military, via retention and promotion. Within the Army’s enlisted 
ranks, soldiers achieve promotion through satisfactory performance at their current rank to 
warrant advancement to a higher rank. Promotion to higher enlisted ranks result in higher salary 
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and more responsibility, both of which increase the soldier’s potential for future career 
advancements/training in the Army.  
Military attrition, or reduced retention, was defined in this study as failure to complete 
the full contracted term of service. Attrition from the Army is either voluntary or mandated by 
the Army (i.e., involuntary attrition). The Army’s decision not to retain a soldier is frequently 
due to the soldier’s failure to meet the physical standards/requirements of the training or the 
soldier’s inability to adapt to the military culture. The reasons for a soldier’s voluntary leave 
prior to fulfilling the full contract term of service varies, but typically soldiers with less 
education are more likely to leave the service early. 
Reduced retention is costly both monetarily and psychologically to the morale of other 
enlisted service members. Monetarily, annual estimates of reduced retention cost are upwards of 
$700 million to cover the one third of enlisted personnel who leave the military prior to the 
conclusion of their first term of service (Laurence, 2014; Laurence, Naughton, & Harris, 1996; 
Strickland, 2005; Wolfe et al., 2005). The U.S. General Accounting Office (GAO) calculated the 
cost of military recruiting and training in 1993 to be $35,532 per soldier in a 1998 attrition report 
on attrition to the U.S. Senate Subcommittee on Personnel, Committee on Armed Services 
(Office of the Deputy Assistant Secretary of Defense, 2013). Adjusted for inflation and other 
time-related factors, the Office of the Deputy Assistant Secretary of Defense (ODASD) reported 
the 2013 cost to be approximately $57,000 per soldier, or a $5.7 million loss for every 100 
soldiers who left military service prior to the end of their contractual term (ODASD, 2013).  
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Predictors of military retention 
Investigating the causes of military separation is challenging because of the wide array of 
circumstances and differences in how each military branch reports and handles instances of 
reduced retention (Laurence et al., 1996).  
The military branches have identified three distinct time periods during which separation 
from military service occurs. These benchmark time periods are (a) basic training, (b) skill 
training, and (c) service in the field or active service time (Laurence et al., 1996). The recorded 
rationale for attrition varied from one period to the next (Laurence et al., 1996). Typically, most 
early attrition occurred during the basic training time period, which is structured much like high 
school with lectures, classwork, and homework (Laurence et al., 1996).  
The U.S. Department of Defense categorizes the reasons for separation from military 
service into eight interservice separation codes (ISC) or leave codes (Laurence et al., 1996). Four 
of the eight are attrition codes (i.e., medical disqualifications, dependency or hardship, failure to 
meet minimum behavioral or performance criteria, other separations or discharges), with failure 
in behavior and performance criteria being the most frequently cited reason for separation 
(Booth-Kewley, Larson, & Ryan, 2002; Klein, Hawes-Dawson, & Martin, 2009; Laurence, 2014; 
Laurence et al., 1996).  
It is worth noting, however, that even with the existence of common ISCs across the four 
military branches, the official recorded reason and the actual reason for a soldier’s separation 
often do not match, and they may be categorized differently by each military branch (Booth-
Kewley et al., 2002; Laurence, 2014; Laurence et al., 1996; Laurence, Ramsberger, & Arabian, 
1997; McCloy, DiFazio, & Carter, 1993; Strickland, 2005; United States General Accounting 
Office, 1997). This mismatch of ISC codes occurs because the number of soldiers recorded in a 
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specific leave code either exceeds the limit for the specific code and/or there are administrative 
guidelines in place that preclude additional entries into these specific leave categories. In such 
cases, secondary (or alternate) leave codes are frequently utilized (Booth-Kewley et al., 2002; 
Laurence et al., 1996; USGAO, 1997). This situation distorts the accuracy of the discharge 
records, especially in cross-branch analysis. Therefore, to avoid confusion regarding retention 
classification and coding, the current study focused on only one military branch, the U.S. Army.  
Education tiers 
Despite the inconsistency in military attrition records, retention trends do exist across the 
military services. Although several factors contribute to a soldier’s decision to leave the military, 
the existing research shows that the strongest predictor of early separation across military 
branches, races, and genders is education (Booth-Kewley et al., 2002). Links between reduced 
retention and gender, race, and aptitude are less convincing than the correlation between 
retention and education credentials (Booth-Kewley et al., 2002). As such, education credentials 
tend to serve as a marker of a soldier’s training, occupational success, skill, and longevity over 
other variables (Burkhauser, Hanser, & Hardison, 2014; Laurence, 2014).  
The U.S. military did not always screen for education qualifications. Prior to a 1980 
research study on education credentials and retention, candidates (i.e., potential military recruits) 
with HSD credentials were not differentiated from candidates with GED credentials. However, 
the results of the 1980 military manpower studies clearly showed that there was a difference in 
retention of HSD and GED recipients. These findings were the impetus for the Military 
Recruiting Command to develop a three-tiered qualification system that changed the strategies 
by which the services recruited young people (Burkhauser et al., 2014; Greene, 2002; Laurence, 
2014; Laurence et al., 1997; NLE, 1998).  
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The three-tier system classifies soldiers by educational qualifications. Tier I includes 
candidates with HSDs, some postsecondary courses, or adult education diplomas. Tier II consists 
of soldiers with GEDs, distance learning, or virtual diplomas. Tier III includes candidates who 
enlisted in the military without education credentials (e.g., high school dropouts). Homeschooled 
candidates are placed in Tier I or Tier II, depending on their military aptitude scores. The 
military three-tier system mimics the impact of education credentials in the civilian labor market 
where employees with more education, as indicated by degrees and certificates, are viewed as 
more desirable and productive employees by employers. 
The structure of the three-tier system is based on the findings that Tier I candidates are 
more successful in their job assignment and less likely to separate from military service prior to 
the fulfillment of their initial contractual term than Tier II and Tier III candidates. To overcome 
the educational requirements and to qualify for military selection and placement, Tier II and Tier 
III recruits are required to score higher on the Armed Service Vocational Aptitude Battery 
(ASVAB) than their Tier I counterparts. Although not alleviating retention concerns, the 
rationale for the cut score differences across tiers is that those recruits who do not have a HSD 
but score high on the military aptitude test are more trainable and exhibit better job performance 
than recruits in Tiers II and III who do not score well on the ASVAB (Laurence, 2014).  
The selectivity of the U.S. Army 
The Army has met or exceeded its recruiting goals for the past several years; however, 
retaining good, combat-experienced leaders has been challenging. Despite the fact that the Army 
is both traditionally and currently the largest of the four U.S. active-duty military services, the 
majority (about 70%) of enlisted soldiers do not serve beyond their initial term (Office of the 
Deputy Chief of Staff for Personnel [ODCSP], 2015). Because the process of recruiting and 
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assessing new personnel into the military is costly and time-consuming, it behooves the Army to 
practice prudence in identifying likely candidates who have the intellectual ability and the 
attributes that will make them good investments for multiple years of service, especially in 
today’s austere environment.  
Accordingly, the Army has a number of requirements for non-prior service soldiers that 
often screens out young men and women who want to join. Candidates for enlistment in the 
Army have to satisfy eligibility requirements that include age, citizenship, aptitude, education, 
medical, and conduct screening. Those candidates with health issues, drug or alcohol abuse 
problems, weight problems, or criminal offenses are not considered as viable candidates for 
Army service. 
Furthermore, potential candidates not only are required to meet educational criteria, per 
their incoming degree or diploma, but are required to do well on the Armed Services Vocational 
Aptitude Battery (ASVAB), which evaluates their abilities to perform well within the Army’s 
unique structure. The ASVAB is a multiple-choice test designed to measure a candidate’s verbal, 
math, science, and technical and spatial aptitude. There are four sections of the ASVAB, referred 
to as the Armed Forces Qualification Test (AFQT), used for specific branch assignment 
eligibility.  
Additionally, the Army is in competition with the other military branches for qualified 
candidates. Thus, the number of eligible citizens for Army service is far smaller than what the 
general public considers as the viable recruitment pool. In fact, of the 33.1 million 17-24 year-
olds in the U.S. in 2012, 41.6% had a medical condition, criminal record, or dependency issues 
that limited them from serving, an additional 20.2% did not meet educational or aptitude 
requirements, and another 14.8% did not meet the physical standards (ODCSP, 2015). As such, 
 9 
 
only 23.4% of the pool of 17-24 year-olds were qualified to serve in the Army in 2012 (ODCSP, 
2015). This percentage of candidates was further decreased by competition from other military 
services and potential candidates’ lack of propensity to serve in the military services.  
Sample 
The sample for this study consisted of three cohorts of non-prior service enlisted Army 
soldiers with HSD or GED credentials from 2004 to 2012. The three cohorts were selected for 
several reasons including the facts that (a) the Army experienced an increase in enlistments 
following the terrorist attacks of 9/11, and those who enlisted were aware of the high probability 
that they would be deployed overseas for combat-related military service (e.g., Afghanistan and 
Iraq); (b) patriotism was high and new soldiers were committed to serving their country for one 
to two terms of service, with a term running 3 to 4 years; and (c) the similarity of the cohort 
groups allowed for comparison of trends using the same measures (i.e., ASVAB and GED 
exams). Additionally, the opportunity to track cohorts over 4 years made it possible to identify 
those soldiers who left the Army prior to their enlistment term, completed one full term, or 
served more than their initial tour of service. Moreover, during the period of time for the study, 
soldiers were deployed frequently and for longer periods of time. This was important because 
soldiers who have deployed have higher retention than those who have not deployed (ODCSP, 
2015).  
Purpose of the study and research questions 
Since the Army manpower studies of the 1980s, there have been increases in the 
percentage of young people who have selected to opt out of the traditional education system and 
pursue alternate forms of education (e.g., GED, homeschooling, online education). This has 
prompted the Army to periodically assess its recruitment criteria and evaluate whether different 
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educational backgrounds of the U.S. population still have the same relationship to retention and 
career success that existed in the past. Such assessments help determine if the bias regarding 
economic theory through retention and performance of GED versus HSD, the two largest 
enlisted populations, are still valid. 
Focusing on the Army as the population of interest allows for a comparison of the three 
cohort groups within the Army’s unique structure. The Army is viewed as a meritocracy, a 
system in which the talented are selected and moved ahead into leadership positions on the basis 
of intellectual criteria and achievement. Operating under the premise of a meritocracy, the Army 
data provide an ideal study group for measuring enlisted retention and promotion as well as an 
analysis of the relationship to other variables such as education, gender, race, and cognitive 
ability as defined by standardized test scores.  
Research questions regarding retention: 
1. Do enlisted soldiers with High School Diplomas (HSDs) serve in the Army for a 
longer period of time than enlisted soldiers with General Education Diplomas (GEDs) 
(service retention)? 
2. Are enlisted soldiers with low test scores more or less likely to be retained than high-
test-score enlisted soldiers? 
3. Are enlisted soldiers with low test scores and with High School Diplomas (HSDs) 
more likely to be retained than enlisted soldiers with low test scores and General 
Education Diplomas (GEDs)? 
4. Is there any disparity in the retention across the genders of those enlisted soldiers with 
the same education credentials? 
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5. Is there any disparity in retention across races of those enlisted soldiers with the same 
education credentials? 
Research questions regarding promotion: 
1) Are enlisted soldiers with High School Diplomas (HSDs) more likely to be promoted 
than General Education Diplomas (GEDs) enlisted soldiers (career progression)? 
2) Are enlisted soldiers with high test scores more likely to be promoted than enlisted 
soldiers with low test scores? 
3) Are enlisted soldiers with low test scores and High School Diplomas (HSDs) more 
likely to be promoted than enlisted soldiers with low test scores and General 
Education Diplomas (GEDs)? 
4) Is there any disparity in promotion tracks across the genders of those enlisted soldiers 
with the same education credentials? 
5) Is there any disparity in promotion tracks across races of those enlisted soldiers with 
the same education credentials? 
Measures 
The research questions were addressed by calculating the retention and promotion (i.e., 
changes in rank) of the three cohort groups of enlisted Army soldiers at 2 years and 4 years after 
enlistment to determine if there were any discernible differences over time for the three separate 
cohort groups by their education credentials.  
These measures informed whether trends existed and if there was a relationship of 
retention and promotion to education or other characteristics (i.e., cognitive ability measured by 
AFQT score, gender, and race). The longitudinal approach of the study served to minimize 
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potential bias in the promotion and retention for those soldiers who enlisted in the early part of 
the cohort year versus those who entered the Army in the latter part of the cohort year.  
Hypotheses 
Retention hypotheses 
Army enlisted soldiers with HSDs were hypothesized to stay in service longer than Army 
enlisted soldiers with GEDs. This hypothesis was based on several research studies that have 
shown that soldiers and civilians with more education have higher retention and employment 
rates than their less educated coworkers (Booth-Kewley et al., 2002; Bowman, 1971/2008; 
Kjelland, 2008; Kumazawa, 2010; Laurence, 2014; Laurence et al., 1996; Laurence et al., 1997; 
Pollack, Boyer, Betsinger, & Shafer, 2009; Psacharopoulos, 2006/2008; Talcott, Haddock, 
Klesges, Lando, & Fiedler, 1999; Weiss, 1995).  
Furthermore, the military three-tier system for recruitment and retention was based on the 
findings from the 1980s that soldiers with more education served longer (Burkhauser et al., 2014; 
Greene, 2002; Laurence, 2014; Laurence et al., 1997; NLE, 1998). Hence, education has been 
identified as the best predictor of military attrition, and research has shown that soldiers with less 
education have a higher tendency of premature departure from service (Booth-Kewley et al., 
2002; Laurence, 2014; Laurence et al., 1997).  
More education has also been tied to higher AFQT scores (Arkes, 1999; Buddin & Kirby, 
1997). Therefore, if HSD soldiers serve longer than GED soldiers, and there is a positive 
correlation between education and AFQT scores, it seems logical to assume that soldiers with 
high AFQT scores would also serve longer than soldiers with low AFQT scores. Furthermore, 
low-scoring HSD soldiers were hypothesized to have higher retention percentages than GED 
soldiers with either high or low scores on the AFQT. This military retention and AFQT 
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connection has been, and still is today, the basis for the military’s use of test scores as a screen 
for enlistment eligibility (Booth-Kewley et al., 2002).  
Research on military retention differences between the genders has found that male 
soldiers stayed in service longer than female soldiers (Booth-Kewley et al., 2002; Pollack et al., 
2009; Wolfe et al., 2005). Still, education has been identified as the best predictor of military 
attrition and to have the stronger influence on Army retention (Booth-Kewley et al., 2002; 
Laurence, 2014; Laurence et al., 1997). Therefore, it was hypothesized that HSD males would 
have the highest retention, followed by HSD females, GED males, and lastly GED females. This 
hypothesis emphasized the stronger influence of education over gender as a predictor of Army 
retention, per the military tier system and education credentialing. 
Military retention research regarding racial differences has found that Hispanic soldiers 
remained in service longer than Black or White soldiers (Booth-Kewley et al., 2002; Pollack et 
al., 2009; Talcott et al., 1999). Despite the previous findings, the hypothesis for this study was 
that White soldiers would exhibit the highest retention, followed by Hispanic soldiers and then 
Black soldiers. This hypothesis was based on historical trends of significant mean differences of 
race in education, employment, credentialing, and test score distributions that favor Whites over 
Hispanics and Blacks (Sackett, Schmitt, Ellingson, & Kabin, 2001). Additionally, education was 
hypothesized to remain the more prominent variable for predicting Army retention over race 
(Booth-Kewley et al., 2002; Laurence, 2014; Laurence et al., 1997).  
Promotion hypotheses 
Enlisted soldiers with HSDs were hypothesized to be promoted over enlisted soldiers 
with GEDs in the Army. HSD graduates have been more economically and occupationally 
successful in the general labor market than employees with GEDs (Page, 2010; Psacharopoulos, 
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2006/2008). This has also been true for soldiers in the military setting, where soldiers with HSDs 
have been more successful than soldiers with GEDs (Laurence, 2014). Additionally, more 
education results in higher cognitive ability, higher AFQT scores, and greater ability to learn new 
skills on the job (Arkes, 1999; Bowman, 1971/2008; Buddin & Kirby, 1997). Thus, education 
credentials enhance the value of the employee to the employer and result in more promotion 
opportunities (Arkes, 1999; Riley, 1979; Smith, 2005).  
Economic research has addressed the challenge of finding significant relationships 
between achievement test scores and wages or promotions (Weiss, 1995). Despite this difficulty, 
the positive correlation between education and AFQT scores found by Arkes (1999) and Buddin 
and Kirby (1997) and the Army’s use of AFQT scores as a screen for new recruits led to the 
hypothesis that soldiers with high AFQT scores would be promoted more than their lower AFQT 
scoring peers. 
More education results in improved cognitive ability, higher AFQT scores, and increased 
job capabilities (Arkes, 1999; Bowman, 1971/2008; Buddin & Kirby, 1997). Employers tend to 
hire employees based on credentials under the assumption that those credentials indicate 
desirable occupational skills and the capability to learn on-the-job tasks. However, education has 
not been identified as a predominant predictor of promotion in the military; thus, the hypothesis 
relating Army promotion to education and AFQT scores relied more heavily on AFQT scores 
and signaling than education credentialing. Hence, the rationale for the hypothesis was based on 
the view that employers would learn more about their employees over time and make promotion 
decisions based on the cognitive skills of their employees, as demonstrated by the AFQT scores, 
rather than education credentials. As such, high-scoring soldiers were predicted to be promoted 
more than low-scoring soldiers; HSD soldiers were hypothesized to be promoted more than GED 
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soldiers; and AFQT score was expected to be a stronger predictor of Army promotion than 
education credentials. 
There was minimal scholarly literature found on the subject of military promotion by 
gender, and most of the research was based on trends in American society. As such, males were 
expected to be promoted more than females, and HSD soldiers were expected to be promoted 
more than GED soldiers. Males were hypothesized to have higher promotion percentages based 
on several studies that found that males were more frequently promoted than their female 
coworkers (Baldwin, 1996; Maume, 1999; Ng, Eby, Sorensen, & Feldman, 2005; Smith, 2005). 
Additionally, males were reported to place more value on money, promotions, leadership, and 
power than women when ranking job attribute preferences (Konrad, Ritchie, Lieb, & Corrigall, 
2000). Furthermore, in the general labor market, less educated males have been promoted more 
than their more educated female coworkers (Ng et al., 2005). Despite the fact that gender 
appeared to be a stronger predictor of promotion in the general labor market, the fourth 
promotion hypothesis stressed education as the stronger predictor of Army promotion. The 
importance of education in Army promotion was based on the structure of the military and the 
use of AFQT scores for entrance into the military services. 
Scholarly research regarding military promotion and race trends is controversial and 
limited. The hypothesis regarding the promotion differences by race and education was based on 
promotion trends that exist in the American labor force. Although military research has shown 
that White soldiers have higher promotion rates than soldiers of other races, education was 
expected to be the more influential variable over race in predicting Army promotion due to the 
structure of the military tier system and the use of the AFQT exam for entrance into the military 
services (Baldwin, 1996; Burk & Espinoza, 2012; Butler, 1976; Kumazawa, 2010). As such, 
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HSD soldiers were predicted to be promoted more frequently than their GED peers, regardless of 
race. Racially, White soldiers were hypothesized to be the most frequently promoted racial 
group, followed by Hispanic soldiers then Black soldiers. This hypothesis was based on 
promotion trends in the general labor market research that show White male employees 
promoted more frequently than White women and both males and females of other racial groups 
(Maume, 1999; Smith, 2005). Additionally, military research has shown that White soldiers are 
promoted more quickly than Black soldiers (Baldwin, 1996; Butler, 1976; Kumazawa, 2010). 
The promotion of Hispanic soldiers was expected to exceed that of Black soldiers due to military 
research that indicated higher retention rates of Hispanic soldiers (Booth-Kewley et al., 2002; 
Pollack et al., 2009; Talcott et al., 1999).  
Significance of this research 
Findings from this research have the potential to inform three distinct audiences: (a) 
economic theorists, (b) the Army and its recruiting offices, and (c) school leaders and guidance 
counselors. In light of recent Department of Defense (DoD) budget restrictions and the 
downsizing of the military following the Iraq and Afghanistan conflicts, this issue is especially 
salient and could provide useful information regarding the impact of the HSD and GED on 
retention and career performance (as demonstrated by promotions) for both Army recruiters and 
young people interested in joining the Army. As the Army reduces its numbers, it is necessary 
for the Army to replace lost personnel with quality candidates who have the ability to succeed in 
military service and to adapt to the military lifestyle. As such, this research provides updated 
information as to whether the distinction between HSD and GED certification is an adequate 
measure for determining the longevity and professional success of an Army candidate. 
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Furthermore, it provides information on the influence of cognitive ability scores on Army 
retention and promotion.  
With reference to economic theory, the use of the military sample of Army enlisted 
soldiers allows for a unique examination of the credentialing impact of HSD and GED 
certification for future outcomes in the Army’s recruiting efforts. The results indicate whether 
the Army’s current emphasis on HSD over GED credentials is similar to the emphasis placed on 
education credentials in the general labor market, or if the education differences are negated by 
the military meritocracy in the form of the ranking system and the cognitive screening 
(ASVAB/AFQT scores) in the Army.  
Finally, the results could impact the information, direction, and options available in 
schools with high military enlistment, ROTC, or GED students. The findings could result in 
changes to curriculum and career guidance to better enable school leaders to prepare and inform 
students who have a high propensity for military service and careers. 
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CHAPTER 2: LITERATURE REVIEW 
 
The focus of this study was to determine if enlisted recruits who entered the Army with 
High School Diplomas (HSDs) stayed in the Army for a longer period of time and progressed up 
the enlisted ranks quicker than those enlisted recruits who entered the Army with General 
Education Diplomas (GEDs). Not only did the force structure of the Army allow for a controlled 
comparison of these two educational groups, but the results demonstrated if the meritocratic 
military structure mimicked or contradicted the occupational success differences of these two 
educational groups found in the general labor market under economic theory. 
Among the four U.S. military services, the Army has a history of accepting the highest 
percentage of non-prior service recruits with HSDs and GEDs and, therefore, was the most 
appropriate service from which to draw the sample for this study. Using a conceptual framework 
grounded in economic theory, three different Army cohort groups of non-prior service enlisted 
recruits with HSD and GED certificates were compared using the standardized cognitive marker 
of AFQT test scores taken from the ASVAB test series. 
This chapter focuses on the connection between economic theory, the GED, and military 
retention. The first section includes a synthesized review of the conceptual framework, namely 
the economic theory of education. This section devotes special attention to human capital theory 
and education credentialing and includes a discussion of the merits and challenges of other 
signaling options such as gender, race, character, years of schooling, and achievement tests. The 
chapter then moves on to descriptions of the history, content, testing, and participant 
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characteristics of the GED. Finally, the chapter concludes with a discussion of military retention 
as it relates to economic theory and the GED. 
Conceptual framework: Economic signaling theory of education  
Individuals base their decision to pursue or complete an education track on the relative 
cost of education, in terms of time and resources, as it relates to the benefits of the education 
credential obtained (Heckman & Polacheck, 1974; Liu & Wong, 1982). The significance of a 
positive correlation between education and personal economic reward, occupational opportunity, 
and prestige encourages many young people to complete their K-12 education and possibly 
continue with further studies.  
Economic theory, specifically human capital theory and education credentialing, rely on 
investment in education, an emphasis on improved productivity, and the relationship between 
productivity and earnings. The fundamental connection between education and earnings relies on 
the signaling that occurs between the employee and his or her employer. As such, 
communication between the two parties hinges on the understanding that the attainment of 
additional years of education and education credentials signifies superior skills of the employee 
that result in higher economic success for the company/employer. Thus, according to economic 
theory, job opportunities that pay a higher wage should correspond to the level of education the 
applicant has at the time of hire (Chevalier, Harmon, Walker, & Zhu, 2004). The conceptual 
framework of this study relies on the basics of human capital theory and education credentialing 
as shown in Figure 1. 
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Figure 1. Conceptual Framework. 
 
 
Human Capital Theory 
Theory built on the assumption that each 
additional year of schooling, no matter the 
level, results in an increase of earnings in the 
job market with or without a degree or 
certificate. 
 
Education Credentialing 
Earning a degree or certificate implies the 
mastery of a certain skill set to include 
perseverance and determination that are 
rewarded economically in the job market.  
Economic Signaling Theory of Education 
(Education Signaling) 
Building on concepts from human capital theory 
and education credentialing to include other 
possible influences (e.g., aptitude tests scores, 
race, gender) on labor market success.  
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Human Capital Theory 
Within human capital theory, individuals sacrifice the resources of time and possibly 
money to pursue education with the hope that the sacrifice provides benefits (e.g., money, power, 
prestige) over time beyond the investment costs. As described in Figure 1 and shown in Figure 2, 
each additional year of education results in increased economic return under the premises of 
human capital theory and indicates the ability of individuals to produce specific outcomes. In 
other words, one’s level of education is an indicator of one’s innate ability to produce and to 
adapt (Bowman, 1971/2008; Brown & Sessions, 1999; Card, 2002; Chevalier et al., 2004; 
Layard & Psacharopoulos, 1974; Page, 2010; Schultz, 1970/2008; Wolpin, 1977).  
 
 
Figure 2. Human Capital Theory (adapted from Card & Krueger, 1992). 
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Education Credentialing 
Education credentialing builds on human capital theory by focusing on cumulative 
educational experiences that result in the granting of degrees or earning of education certificates. 
Therefore, as shown in Figure 3, increases in one’s earnings coincide with one’s educational 
milestones (e.g., high school or college education). Figure 3 displays the pay one would receive 
with a degree or certificate (E2) and earnings one would receive absent a degree or certificate 
(E1).  
 
 
Figure 3. Education Credentialing (adapted from Page, 2010). 
Furthermore, more productive individuals are expected to pursue more years of education 
than their less productive peers, and, as such, their education credentials alert employers to their 
potential for higher productivity (Page, 2010). In other words, education serves as a sorting 
mechanism for individuals by ability level (Riley, 1979). Therefore, based on the theory of 
education credentialing, the attainment of education credentials by an employee is an indicator of 
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desirable employee characteristics (e.g., perseverance, determination, ability, productivity) to 
employers (Page, 2010).  
Education Signaling 
As displayed in Figure 1, education signaling moves beyond human capital theory and 
education credentialing. Education signaling allows for the incorporation of additional covariates 
beyond schooling that are frequently tied to job performance (Weiss, 1983, 1995). Variables 
such as aptitude test scores, race, and gender allow employers to further evaluate the likelihood 
of the employee succeeding in a work environment (Kjelland, 2008; Weiss, 1983, 1995). The 
following sections summarize the signaling research on factors such as gender, race, character, 
years of schooling, and achievement tests as markers for the employee’s potential productivity in 
the general labor market. 
Gender as a signal 
 
Gender roles in the U.S. have changed over the past century (e.g., more women working 
outside of the home, more women with higher educational degrees, fewer gender-biased jobs) 
(Konrad et al., 2000). Still, a meta-analysis on gender differences in job attributes for the 1970 to 
1988 U.S. workforce found consistency with regards to traditional gender roles and stereotypes 
tied to job attributes (Konrad et al., 2000). Specifically, males placed a higher value on money, 
promotion, leadership, and power (Konrad et al., 2000). Females, on the other hand, placed 
greater value on the ease of the home-to-work commute, intrinsic jobs, and interpersonal skills 
(Konrad et al., 2000). Women in more traditionally masculine jobs, however, did match men on 
job attribute preferences (Konrad et al., 2000). 
A study of managerial promotions in the business sector found that males were promoted 
more frequently than females (Maume, 1999). The promotion of males over females was evident 
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in several other studies along with the finding that males with less education had higher 
promotion rates than their female coworkers with more education (Ng et al., 2005; Smith, 2005). 
Although education was a good predictor for promotion decisions, sex of the employee had more 
of an impact on promotion decisions (Ng et al., 2005; Smith, 2005).  
Race as a signal 
 
 According to a study by Smith (2005), White males were promoted more often than 
minorities and females. Racial promotion disparities have been related to racial differences in 
aptitude test scores, education opportunities, and educational success (Sackett et al., 2001). With 
reference to standardized tests such as the ASVAB exam and AFQT score, Blacks and Hispanics 
score much lower than their White test-taking peers (Sackett et al., 2001). The impact of these 
differences has had devastating effects on future employment and promotion opportunities for 
minorities.  
Character as a signal 
Beyond ability level, the correlation that exists between lower education and less 
favorable occupation characteristics serves as a signal from employees to employers. For 
example, individuals with fewer years of education are more likely to exhibit tendencies to quit, 
be truant, have trouble learning new skills, or have health issues (Bowman, 1971/2008; Kjelland, 
2008; Psacharopoulos, 2006/2008; Weiss, 1995). Therefore, employers may view the lack of 
education credentials as a screen for these unfavorable characteristics in potential employees.  
In fact, studies have shown that character and persistence, implied by degree completion, 
were more closely correlated with earnings and employer satisfaction than advanced course 
selection or achievement data in high school (Kjelland, 2008; Schultz, 1970/2008; Weiss, 1995). 
Although these valued character skills may be developed and fostered in the lower school grades, 
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the only educational indicator that is used by employers is successful completion of a degree or 
certificate by the employee, starting at the high school level (Schultz, 1970/2008; Wachtel, 1976; 
Weiss, 1995). 
Years of schooling as a signal 
Not only does completing a degree signal desirable characteristics to employers, but the 
time taken to complete the degree also has value. Under human capital theory, time spent in 
school is viewed positively but, per education credentialing, additional years spent in school 
without obtaining a degree suggest negative occupational attributes (Hungerford & Solon, 1987; 
Kjelland, 2008; Riley, 1979). In fact, additional years of schooling without the benefit of earning 
a degree or certificate result in negative rates of return and reverse signaling implications 
(Kjelland, 2008). Thus, credentials and years to complete a degree result in different hiring 
decisions by employers. Credentials and certificates signal ability level to employers and lead to 
hiring decisions, whereas years of schooling to obtain credentials relate more to wage offer 
decisions (Liu & Wong, 1982).  
Conflicting research indicates that employers may view years of schooling as either a 
strength or a weakness. Many employers view educational years and credentials as a signal of 
desirable attributes of the potential employee. For example, a 1993-2001 Labour Force Survey of 
25-59 year-old males in England and Wales found that each additional year of education that the 
men had increased their wages by 10% (Chevalier et al., 2004). Additionally, a 1974 random 
sample study of roughly 1,200 male employees from 133 randomly selected manufacturing firms 
in Singapore evaluated the employees on the basis of years of schooling, performance on public 
exams, and data from a Labor Force Survey (Liu & Wong, 1982). Firms offered higher wages 
based on the employees’ education credentials, years of schooling, and the belief, per economic 
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theory, that these individuals would be more productive (Liu & Wong, 1982). However, the Liu 
and Wong study found that employers relied less on this information as time went on and as they 
conducted their own on-the-job evaluations. As a result, wages changed over time, not due to 
credentials but rather due to their own internal employee evaluation results (Liu & Wong, 1982).  
Interestingly, other research has shown that additional years of schooling were a 
detriment to the employee. Specifically, within educational groupings of degree earners (i.e., 
among high school graduates or college graduates), additional years of education were 
negatively correlated with wage earnings (Flores-Lagunes & Light, 2009; Wood, 2009). That is 
to say, students who took longer to obtain the same certificate or degree had lower salaries 
(Flores-Lagunes & Light, 2009; Wood, 2009). Flores-Lagunes and Light (2009) suggested using 
age rather than years of schooling when comparing the earnings of graduates because of the time 
required for part-time schooling or internship experiences. However, they proposed using years 
of schooling over age when comparing the wages of those students who had dropped out of 
school.  
Despite the mixed results from studies related to years of schooling, the commonly held 
belief continues to be that the shorter amount of time required to obtain a degree signals higher 
cognitive ability and conversely, the longer it takes to earn a degree signals unfavorable 
attributes such as laziness, distractions, and failed courses. However, in a longitudinal study of 
the IQ, background, education, and occupation of a sample of Dutch sixth graders in 1952 and 
again in 1983, the impact of postsecondary course completion was not as predicted (Groot & 
Oosterbeck, 1994). Students who finished their studies earlier than anticipated earned less than 
those students who completed their degree on time, despite the fact that early completion is a 
sign of higher ability (Groot & Oosterbeck, 1994). Furthermore, the students who repeated 
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courses, a signal of lower ability, earned the same wages as students who graduated on time 
(Groot & Oosterbeck, 1994). The results of the Groot and Oosterbeck study contradicted 
signaling theory predictions and warned against rewarding for perceived high ability on the basis 
of years of schooling.  
Achievement tests as a signal 
Having additional employee information tends to enable employers to form a more 
accurate picture of the employee’s occupational ability and eventual employment success. 
Therefore, in addition to the information on gender, race, education credentials, character, years 
of schooling, etc., achievement test results serve as a useful signal to employers. Armed Forces 
Qualification Test (AFQT) scores from the Armed Services Vocational Aptitude Battery 
(ASVAB) coded into test score categories (TSC) served as an informative measure for this study. 
Both the ASVAB exam and AFQT scores have been used as intelligence markers in 
economic literature. In a report that summarized the findings from years of their earlier work, 
Cawley, Heckman, and Vytlacil (2001) found little difference in the predictive power of wage 
variance when using the entire ASVAB battery results versus the four specific sections used for 
the AFQT scoring. However, in several studies, higher ability scores on the ASVAB were 
positively correlated with more years of schooling and higher levels of education, suggesting that 
if cognitive test results were available, they provided better predictive signaling to employers 
than education credentials (Arkes, 1999; Buddin & Kirby, 1997; Cawley et al., 2001; Flores-
Lagunes & Light, 2009). Additionally, findings from a sample of over a thousand 15-18 year-old 
males from the July 1980 National Longitudinal Study of Youth challenged the sheepskin effects 
of education credentials in favor of AFQT scores (Arkes, 1999). Similarly, a 2001 Survey on 
Labor Market Transitions of University Graduates found a positive relationship between test 
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scores and earnings for the sample of over 6,000 full-time employed Italians who were in high-
skilled jobs 3 years after their 1998 graduation (Castagnetti, Chelli, & Rosti, 2005).  
Despite these findings, a common and frequently reiterated sentiment in the economic 
literature is that “there is a long history of researchers failing to find an economically significant 
relationship between scores on achievement tests and wages” (Weiss, 1995, p. 140). However, it 
is difficult to disentangle achievement test results from motivation and employment success 
(Kjelland, 2008; O’Neill, 1990). This is especially true in the military setting where scores on the 
ASVAB, and subsequently the AFQT, determine one’s duty and branch assignment. 
Therefore, the predictors for success in the military may mimic but not fully align with 
signals used in the civilian job market. Thus, to increase retention, the military created a tier 
system to distinguish between candidates of different education credentials. This study focused 
on the comparison of soldiers with HSDs, classified as Tier I candidates, to those soldiers with 
GEDs, classified as Tier II candidates. 
The GED option 
The military three-tier system assumes aptitude differences among candidates possessing 
varying education credentials. To fully understand the rationale behind the tier structure, a better 
understanding of the GED is required. The next several sections outline the rationale for the 
creation of the GED exam, critical analysis of the exam, and characteristics and changes among 
those who have taken the tests.  
The history of the GED 
The General Education Development (GED) test is produced and administered by the 
American Council for Education (ACE) Testing Service. Although the content has changed since 
the original test in 1942, the test topics continue to be representative of common high school 
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curriculum including a written section, literary interpretation, math, science, and social studies in 
the form of multiple-choice questions (Bowen & Nantz, 2014; NLE, 1998; Tyler, 2005). The five 
sections that comprised the original 1942 GED were selected by an Army Institute Advisory 
Committee from the Iowa Test of Educational Development test bank (Tyler, 2003, 2005). 
Similar attempts to create a generalized high school qualification test after World War I were 
thwarted by institutes of higher education, but increased effort, cooperation, and public and 
political support garnered enthusiasm for the creation of the GED assessments after World War 
II (NLE, 1998). The original purpose of the GED was to provide World War II veterans who had 
not completed their high school education with access to postsecondary educational 
opportunities under the GI Bill (Tyler, 2003).  
The GED was only available to war veterans for the first few years it was administered, 
but in 1947 New York became the first state to allow high school dropouts to take the assessment 
exam (Tyler, 2003). Since its creation, the GED has grown in popularity as a viable alternative to 
a traditional high school diploma for civilians and war veterans alike. As early as 1959, the 
number of civilian GED test-takers outnumbered the service members for whom the exam was 
originally designed (NLE, 1998).  
The largest influx of GED test-takers occurred in the late 1960s, in accordance with 
funding for GED preparation programs through the Adult Education Act of 1966 (Cameron & 
Heckman, 1993; Murnane, Willett, & Tyler, 2000; Tyler, 2003). Also, the Higher Education Act 
of 1986 included new requirements for securing Pell grants for postsecondary financial aid that 
encouraged those who left high school early to take the GED exam (Murnane et al., 2000). 
Furthermore, the Welfare Reform Act of 1988 required women without high school credentials 
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who were asking for financial assistance to seek employment, return to high school, or enroll in 
adult education programs to prepare themselves for the GED exam (Murnane et al., 2000).  
Access to the GED for those as young as 16 years of age or those who were incarcerated 
increased the popularity of the assessment (Rachal & Bingham, 2004; Tyler, 2005). By 2003, the 
annual count of GED test-takers was roughly 700,000 to 800,000, with the majority (e.g., 
500,000) of the test-takers receiving a passing grade (Tyler, 2003). The popularity of the GED 
has continued to grow over time with changes to educational standards and reform such as No 
Child Left Behind and the Common Core State Standards (Heckman & LaFontaine, 2010). In 
2009, 84.4% of the 18-24 year-olds in the United States had some form of high school credential, 
and of that group 5.1% had GED certification (Institute of Education Sciences [IES], 2011a).  
In summary, the GED has gained popularity since its inception based on increased access 
for civilians and disadvantaged groups as well as changes in educational policies and federal 
funding.  
GED exam content 
Not only has the population of GED test-takers changed over the decades, but the test 
itself has undergone significant changes. The original version of the test consisted of 10 hours of 
multiple-choice questions on reading selections and mathematics that included algebra and 
geometry. The 1978 version of the GED changed from information-recall questions to concept 
and application questions for the social studies and science sections, and included more realistic 
and factual reading passages. Due to the changes in the test-taking population (e.g., war veterans 
to the general public), the 1981 version of the GED used simplified language that was 
representative of a ninth-grade reading level, and the test time was reduced to 6 hours and 45 
minutes. Subsequently, in 1988, there was a slight increase in the duration of time allowed for 
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taking the test, which included a writing sample and problems focused on real-world application 
scenarios. The 2002 version of the GED, which was taken by all of the GED recipients in the 
study sample for this dissertation, included the use of a scientific calculator for a portion of the 
mathematics exam and a restructured rubric for the writing section.  
GED norming and scoring 
The GED test has been criticized for being too easy, for having low passing requirements 
(e.g., to receive a passing grade, only one third of the test questions had to be answered 
correctly), and for allowing multiple retakes on sections of the exam (Greene, 2002). In addition 
to these concerns, the scoring and norming procedures have frequently been questioned and 
criticized.  
The GED norming sample was comprised of a random sample of high school seniors who 
took one to three of the five GED content tests (Heckman, Humphries, & Mader, 2010). Scores 
of GED test-takers were then compared to the high school norming sample to determine if they 
had passed the exam. The cut scores were set so that roughly two thirds of the sample passed the 
exam (American Council on Education [ACE], 1995; Tyler, 2003, 2005). The GED exam cut 
scores, or minimum passing standards, were set by the Commission on Educational Credit and 
Credentials, but individual states could opt for additional standards prior to awarding GED 
certificates (IES, 2011a; NLE, 1998).  
Much of the criticism regarding the GED norming process focused on the lack of 
incentives for the high school norming sample to give their best effort on the test. As such, the 
norming scores may have underestimated the true potential of the norming group and 
exaggerated the educational ability of the GED test-takers (Heckman et al., 2010). Furthermore, 
passing the GED exam did and does not equate to having the cognitive ability of the top two 
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thirds of high school seniors, as suggested by the normed cut score. This discrepancy was due to 
the lack of incentives of the norming group, the wide access that GED test-takers had for 
preparation for taking the exam, and the high frequency of GED retesting (Tyler, 2003, 2005). 
 Prior to 2002, the scoring process for the GED exam was relatively stable with a test 
score range of 20-80 on each of the five sections, a median of 50, and a standard deviation of 10. 
On that scale, the original 1942 standards required a minimum passing score of 35 on each 
section or an average of 45 for the five tests. In 1982, the minimum passing score for each 
section of the GED was raised to 40. The scoring scale was again changed for the 2002 GED 
test, the version used for the GED sample of this study, from the 20-80 range to a completely 
different scoring structure of 200-800. Additionally, the 2002 version of the GED test included a 
new minimum score of 410 for each section and a mean score of 450 for the five subtests. 
Despite the fact that these changes only seemed to represent a scale change with an additional 
zero at the end of the scores (e.g., median of 500 and standard deviation of 100 on the new scale 
compared to a median of 50 and a standard deviation of 10 on the previous scale), the GED 
testing service insisted that these revisions were more meaningful than the mere addition of a 
zero.  
The ACE testing service attributed differences in the test material, the testing population, 
and the norming groups as contributing factors to the adjustments in and interpretation of the 
scores (Heckman et al., 2010). The testing differences (i.e., norming population, test content, 
scoring procedures) resulted in a drop from 93% of test-takers passing the GED in 1942 to 60% 
for the 2002 version of the GED (Heckman et al., 2010).  
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Characteristics of and research on the GED test-taker 
Since the introduction of the GED as an alternative to a traditional HSD, education 
researchers have frequently examined the differences between the two educational groups. 
Demographically, high school dropouts consist of both genders and all races, but the dropout 
population tends to have higher percentages of Black and Hispanic students, students from lower 
socioeconomic backgrounds, and students for whom English is not their primary language 
(Chuang, 1997; Heckman & LaFontaine, 2010; IES, 2011b, 2015). 
Research on whether the availability of the GED option promotes early exits from high 
school has yet to be conclusive, but trends on dropouts who pursue a GED and dropouts who do 
not pursue GED certification do exist. The Institute of Education Sciences has highlighted 
several indicators of students at high risk for dropping out of high school, and their findings 
include both those who subsequently earned a GED certification and those who never pursued 
additional education credentials (no-GED). For example, while in high school, both GED and 
no-GED students were more inclined to enroll in remedial classes and avoid college preparatory 
coursework (IES, 2011b). Furthermore, even though the grade point averages (GPAs) of GED 
and no-GED students were similar, scores on standardized tests revealed higher cognitive ability 
among the GED students (IES, 2011b). Moreover, both GED and no-GED dropouts exhibited 
more behavioral problems (e.g., assault on teachers, tardiness, truancy, substance abuse) while in 
school than their HSD peers (Cawley et al., 2001; Chuang, 1997; Jaeger & Page, 1996; 
Laurence, 2014). This inability or unwillingness to follow the rules translated into disciplinary 
and administrative dismissal from the military for many GED recipients (Laurence, 2014). For 
the small population of dropouts who returned to high school, Chuang (1997) noted more were 
female, had only recently left school, and therefore were younger than their dropout peers. 
 34 
 
A synthesis of the GED research up to 1997 found that (a) HSD graduates did better in 
the labor market than GED recipients; (b) GED recipients came from more economically 
advantaged families than students who dropped out of high school and did not pursue a GED 
certificate (no-GED); (c) GED recipients exhibited higher cognitive ability than no-GED 
dropouts; (d) even though both GED recipients and no-GED dropouts left school before high 
school graduation, GED recipients attended school for a longer period of time than the no-GED 
dropouts; and (e) GED recipients had greater earnings over time than the no-GED dropouts 
(Tyler, 2003). However, when controlling for family background, cognitive ability, and years 
spent in school, job earnings for GED recipients and no-GED dropouts were similar (Cameron & 
Heckman, 1993; Tyler, 2003). It was also noted that the no-GED dropouts were more likely to 
serve jail time, experience poor physical and mental health, and abuse drugs and alcohol than 
were their peers who obtained GED credentials (Heckman et al., 2010; IES, 2011a, 2011b; 
Laurence, 2014; Psacharopoulos, 2006/2008). Additionally, GED recipients were more likely to 
be male and come from a single-family home when compared to their HSD peers (Cameron & 
Heckman, 1993; IES, 2011b).  
When comparing the postsecondary outcomes for HSD graduates and GED recipients, 
both groups performed equally well in terms of GPA and credit enrollment at 2-year colleges, 
community colleges, and vocational schools (ACE, 1995; NLE, 1998). The GPAs of HSD 
graduates and GED recipients at 4-year institutions converged over time, but fewer GED 
students enrolled in 4-year institutions than HSD graduates and even fewer GED recipients 
completed their postsecondary education outside of vocational programs (Bowen & Nantz, 2014; 
Cameron & Heckman, 1993; IES, 2011a; NLE, 1998; Tyler, 2001).  
 35 
 
Obtaining the GED certificate was more economically beneficial for high school 
dropouts with lower reported cognitive skills because those with higher cognitive ability were 
able to obtain steady jobs without the benefit of GED credentials (Cameron & Heckman, 1993; 
Murnane et al., 2000; Tyler, 2001). Nonetheless, it still took roughly 4 to 5 years for GED 
recipients to realize the economic advantages of earning their GED credentials (Tyler, 2001, 
2002, 2003). As such, a student’s decision to remain in school and earn a HSD, drop out and earn 
a GED, or drop out and not pursue a GED remains a decision that is based on economics and 
future earning potential (Tyler, 2003).  
On the basis of earning data from 2007, GED recipients and no-GED dropouts, when 
compared to HSD graduates, earned roughly $260,000 less and paid nearly $60,000 less in taxes 
over their lifetime (Psacharopoulos, 2006/2008). This loss in income amount to billions of 
dollars lost in income taxes for the U.S. government, half of which could have been recouped if 
high school dropouts had completed just one more year of schooling (Psacharopoulos, 
2006/2008).  
In summary, research comparing the earnings of students with HSD, GED, and dropouts 
with no-GED supports economic theory by favoring HSD over GED and GED over no-GED. 
Even though findings suggested that those with a HSD fared better in the labor market than GED 
recipients, the cognitive, life, and social abilities of these two groups were not drastically 
different. However, despite these similarities, GED recipients were more likely to enter the 
workforce or enlist in the military than pursuing additional education. 
Military tiers 
Following the guidelines of economic signaling, HSD graduates are preferred over GED 
recipients by military recruiters because of factors such as productivity, earnings, and cognitive 
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ability. The military forces have developed categories and protocols that recruiters use to ensure 
that they get the best candidates to fill the enlisted ranks. Based on the retention studies from the 
1980s, three groupings or educational tiers were created to assure a higher probability of enlisted 
retention. 
Tier I consists of individuals who have earned a traditional high school diploma, attended 
some college, or earned an adult education diploma. Tier II consists of individuals with 
equivalency credentials such as the GED or alternative high school credentials such as distance 
learning or virtual diplomas. Tier III includes candidates with no high school credentials. Tier III 
candidates have a high risk of attrition due to their inability to adapt to the requirements of 
military life and, as such, they are no longer considered as eligible candidates for enlistment in 
the military (ODCSP, 2015).  
Students who have completed high school through a homeschool option are classified as 
Tier I or Tier II, depending on their AFQT Test Score Category (TSC). If the recruit scores 50 or 
higher on the AFQT, he or she is coded in TSC I to IIIA and placed in Tier I (ODCSP, 2015).  
The tier classification system supports economic theory in that those with traditional 
HSDs in Tier I are more likely to succeed and complete one to two terms in the Army compared 
to GED enlisted soldiers in Tier II. But, as a greater number of young people have opted for 
GEDs, the Army has increased the percentage of soldiers accepted with the GEDs. Given these 
changes, it continues to be vitally important for the military to reassess if significant differences 
remain in adaptation, retention, and career progression between those individuals who enlist with 
a HSD and those who enlist with a GED.  
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Military retention research across all services 
There is a rather large body of literature dealing with the subject of military attrition. 
Previous research has examined the influence of a host of variables (e.g., age, gender, marital 
status, recruitment period, pay scale, waivers, body mass index, education, test qualification 
scores from the ASVAB) on military attrition (Eubanks, 2014; Laurence et al., 1996; Laurence et 
al., 1997). For the purpose of this study, the research focused on Army enlisted retention and 
promotion, as influenced by a number of variables.  
No one disputes the fact that service in the military is challenging because of the military 
structure and the nature of the mission of the military. This is especially true for those young 
people who have disciplinary or mental health issues. For example, a 2009 study of 1,134 
soldiers with a history of mental health issues found that these soldiers had low retention rates 
during the study period of 1979 to 1985 (Klein et al., 2009). The longer these soldiers stayed in 
the military, the more violations they committed (Klein et al., 2009). Similarly, soldiers with 
dominant personalities also had problems adjusting to military life. A 1986 to 1987 study of 
49,000 first-term Army soldiers found that those with disciplinary issues were more likely to 
leave the Army before the end of their enlistment term due to the soldier’s inability or 
unwillingness to follow orders (McCloy et al., 1993). 
A 1995-1996 study of Air Force enlisted recruits found that airmen who were discharged 
early were proportionally distributed among the 32,144 males and females, but the reasons for 
attrition varied by gender (Talcott et al., 1999). Female airmen were more likely to be discharged 
for medical or behavioral issues, whereas male airmen were more frequently discharged because 
of their unacceptable conduct or poor performance (Talcott et al., 1999). Furthermore, less 
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educated airmen were more frequently disciplined for misconduct that led to early separation, 
and White airmen had higher attrition rates than other racial groups (Talcott et al., 1999).  
Larson and Kewley (2000) identified numerous reasons for Navy retention issues that 
occurred during boot camp training and fleet training. These reasons included challenges and 
failure associated with the transition to military life, dissatisfaction with military life, discipline 
and leadership issues, medical problems, falsified enlistments or screening inaccuracies, 
substance dependency, and lack of motivation. Another 1997 to 1999 Navy study of sailors who 
had separated early found that more than one third of the 66,690 sailors had been discharged in 
their first year of service for medical, behavioral, or administrative reasons (Booth-Kewley et al., 
2002). The results echoed findings from other Navy attrition studies that showed (a) females, 
non-Hispanics and those with less education were more likely to separate early, (b) medical and 
behavioral dismissals were common among the less educated, and (c) sailors who were given 
behavioral or administrative separation had a history of trouble with authority figures (Booth-
Kewley et al., 2002).  
A 1997 study of 1,530 Marine Corps soldiers conducted over a period of a year and a half 
confirmed that female marines had higher attrition rates than male marines (Wolfe et al., 2005). 
Furthermore, the attrition rates for male marines declined after the first 32 days of Marine Corps 
basic training, whereas the attrition rates for female marines continued throughout the entire 
basic training period (Wolfe et al., 2005).  
A subsequent Marine Corps study of 2,157 female marines conducted during their June 
1999 to June 2000 basic training failed to find a connection between physical attributes (e.g., 
height, weight, body mass index) and retention (Pollack et al., 2009). However, gender, race, and 
education were identified as predictors of early separation (Pollack et al., 2009). The study 
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surmised that females, non-Hispanics, and those with less education were more likely to leave 
Marine Corps basic training prematurely (Pollack et al., 2009).  
Education and achievement test indicators of retention 
Without controlling for the composition of new recruits entering the military, those who 
focus on the raw numbers of soldiers who prematurely separate from the military would 
conclude that recruits with HSDs are more likely to leave the military prematurely than those 
recruits who entered the military with GED certificates. This, however, is deceptive since the 
vast majority of new recruits entering the enlisted branches of the military are HSD graduates. 
Thus, to more accurately report retention rates, attrition needs to be reported as a percentage of 
recruits in relationship to their respective educational grouping.  
A longitudinal research study of 1,617 adolescents from 1979 to1991 concluded that high 
school dropouts with GED credentials were more likely to serve a full term in the military than 
the no-GED dropouts (Murnane, Willett, & Boudett, 1997). Furthermore, there was a positive 
correlation between the likelihood of GED recruits serving a full enlistment term in the military 
and the years of school they completed before dropping out of high school (Murnane et al., 
1997). But as Buddin and Kirby (1997) reported, among enlisted recruits with high school 
equivalent education credentials or higher (Tier I and Tier II), those who entered the military 
with a GED certificate (i.e., H.S. equivalency) had the highest percentage of attrition and 
therefore lowest percent retention (Table 1).  
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Table 1  
 
Army 36-Month Attrition for FY 1988-2005 Non-Prior Status Accessions by Education 
Credential 
 
Tier/Education Credential N % Attrition 
Tier I   
 High School Graduate 1,146,429 31 
                    College   
One Semester 35,711 42 
        Two years or more 62,829 22 
                    Adult Education 17,094 43 
                    Failed Exit Exam 601 32 
Tier II   
                    H.S. Equivalency 118,341 45 
                    ChalleNGe GED 3,454 44 
                    Occupational Program Certificate 4,144 44 
                    Certification of Attendance or Completion                217 38 
                    Correspondence School Diploma 194 40 
                    Home-School Diploma 2,669 41 
                    Other Nontraditional H.S. Credential                    174 26 
Tier III   
                     Less than H.S. Diploma 9,629 52 
Note. Adapted from Laurence (2014). 
 
Laurence (2014) also found that GED enlisted recruits who were in higher ASVAB 
categories (I to IIIA) were more likely to separate early from the military than those HSD 
enlisted recruits who were in the lower ASVAB categories (IIIB to IV) (see Table 2). In fact, the 
high attrition rates of GED recipients were comparable to Tier III no-GED dropouts for AFQT 
categories I to IIIA (Laurence, 2014). The trends of attrition among educational groups (i.e., 
HSD, GED, and no-GED) have been consistent for many years but unexplained by other 
demographic information (Laurence, 2014).  
 
 41 
 
Table 2  
 
Percentage of 36-Month Attrition for FY 1988-1993 All Services Non-Prior Service Accessions 
by Education Credential, Tier, and AFQT Category (N in parenthesis) 
 
Tier 
Credential 
AFQT Category  
Total I II IIIA IIIB IV 
Tier I 21.4  
(58, 652) 
25.7 
(481,559) 
30.0 
(350,702) 
32.4 
(370,335) 
34.3  
(40,187) 
28.8 
(1,309,518) 
Diploma Graduate 21.5 
(51,106) 
25.5 
(453,237) 
29.5 
(335,599) 
32.0 
(354,111) 
33.8 
(38,709) 
28.5 
(1,240,394) 
Tier II 40.9 
(842) 
45.6 
(16,652) 
49.9 
(21,958) 
47.4 
(4,287) 
 
a 
47.7 
(44,095) 
GED 43.1 
(722) 
46.9 
(14,880) 
50.4 
(20,053) 
49.5 
(2,787) 
 
a 
48.7 
(38,778) 
Tier III 43.4 
(327) 
49.4 
(8,060) 
54.8 
(11,204) 
56.1 
(1,750) 
 
a 
52.6 
(21,459) 
Note. Adapted from Laurence (2014). 
a
Unreliable estimates with n < 50. 
 
Table 2 shows a relationship between attrition rates, education credentials, and AFQT 
scores. In general, enlisted recruits in higher AFQT categories (i.e., TSC Ito IIA) were less likely 
to prematurely separate from military service than enlisted recruits in lower AFQT categories 
(i.e., IIIB to IV) of the same education credential. Similarly, those with more educational 
training, as indicated by tier classification, had lower attrition rates than their less experienced 
peers. Furthermore, Table 2 shows that Tier I recruits, even those in the lowest AFQT TSC 
categories (i.e., IV), had higher retention rates than Tier II and Tier III recruits who scored in the 
highest TSC (I).  
Syntheses of Army recruitment and retention studies support the basic assumptions of the 
tier system by concluding that HSD graduates complete their enlistment term and remain in 
service 80% of the time whereas those with nontraditional high school credentials, such as the 
GED, complete their enlistment term only 65% of the time (Laurence et al., 1996; Laurence et 
al., 1997). A study by Burkhauser and colleagues (2014) also supported the assumptions of the 
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tier system classification in their 2000-2011 study of nearly 2 million enlisted soldiers. They 
compared active duty, non-prior service, and nonprison soldiers who either had been 
homeschooled or had received their educational certificate by distance learning to those soldiers 
who had received a traditional HSD or GED certificate. Results from the study found that after 1 
to 2 years of service, the retention rates of homeschooled soldiers were similar to the retention 
rates of HSD soldiers when the homeschooled soldiers had scored 50 or above on the AFQT 
(Burkhauser et al., 2014). The soldiers who had distance learning certificates had retention rates 
similar to GED soldiers, regardless of AFQT scores (Burkhauser et al., 2014). As a result of 
these findings, Burkhauser and her team recommended that the military continue to classify 
distance learning graduates as Tier II recruits with GED recipients and homeschooled graduates 
as either Tier I or Tier II, depending on their AFQT scores (Burkhauser et al., 2014).  
Military promotion research 
 
Race appears to be an influential factor in military promotion decisions (Baldwin, 1996; 
Burk & Espinoza, 2012; Butler, 1976; Kumazawa, 2010).White soldiers have been promoted 
more often and more quickly than Black soldiers (Baldwin, 1996; Butler, 1976; Kumazawa, 
2010). Some researchers consider race to be more of a predictor of military promotion than 
education or AFQT scores (Baldwin, 1996; Butler, 1976). Military promotion research prior to 
the creation of the military tier system found that after considering the influence of race on 
promotion, soldiers with lower AFQT scores soldiers had faster promotion rates than their higher 
scoring peers (Butler, 1976). Once Butler added soldiers with college education into his analysis, 
education and AFQT scores became stronger predictors of military promotion. But, it is 
important to note that a common criticism of Butler’s work has been the lack of censoring of the 
sample, and the results may therefore be misleading (Duala, Smith, & Nord, 1990). 
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Summary of military retention 
 In summary, there are several factors that contribute to military attrition and equally as 
many potential solutions as to how the military might improve retention. Most enlisted soldiers’ 
early departure from military service is related to medical, behavioral, and administrative 
problems. Those enlisted soldiers who were most likely to leave the military before completing 
their contracted term of service included females, non-Hispanic, and less educated soldiers. 
Females were more likely to leave the military because of medical or behavioral problems, 
whereas males were more likely to leave because of conduct or performance problems. White 
and Black soldiers had higher attrition rates than other racial groups.  
The less educated soldier also tended to have more military misconduct infractions that 
led to involuntary separations. As expected, soldiers with a history of conflict with authority 
figures did not do well in the first few years of military training, had difficulty following orders, 
and tended to lack the discipline required for military service. Military life requires a lifestyle 
change, and many soldiers who left the military prematurely were those who had difficulty 
transitioning to military life and its rigid structure.  
In efforts to increase retention in the military services, several studies have offered 
suggestions that include (a) monitoring and screening for mental health problems prior to 
enlistment, (b) setting and adhering to stricter guidelines that restrict high-risk candidates from 
enlisting, and (c) offering longer and more nurturing mentoring throughout the initial training 
period (Larson & Kewley, 2000; Strickland, 2005). Absent these changes to the current military 
structure, the only other option is to set guidelines to reduce entry into the military that are based 
on the predictors identified in past attrition and retention research.  
 44 
 
The study groups for the following analysis were enlisted soldiers in the U.S. Army who 
had either a HSD (Tier I) or GED (Tier II) when they entered the Army. The study investigated 
whether these two educational groups differed in their retention and promotion over a 4-year 
period at 2-year increments. The study attempted to determine if the military educational tier 
system mimicked economic education signaling in the meritocratic military setting and if other 
variables such as ability scores, gender, and race had an impact on retention and promotion. 
The findings of this research have the potential to add useful information to the existing 
body of literature on Army attrition and retention. The findings may also help to guide both the 
decisions and the policies of the Army Recruiting Command and high school/college ROTC 
programs regarding curriculum and career guidance.  
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CHAPTER 3: DATA AND METHODOLOGY 
  
The first section of Chapter 3 provides not only information on the composition and 
sources of the study sample, but also specific information regarding the testing measures (i.e., 
ASVAB test and the related AFQT and TSC scores). The chapter continues with specific 
demographics of the study sample as they pertain to the testing measures. The next section 
details the Army enlistment structure with cohort-associated demographics and a brief discussion 
regarding missing variables. The chapter concludes with a reiteration of the research study 
questions and a description of the methodology (i.e., cross-tabulations and logistic regression 
analysis) used for analyzing the data.  
Data 
Data source 
The data for this study were made available by the Defense Manpower Data Center 
(DMDC), a defense support organization tasked with the responsibility of collecting and 
maintaining military personnel data for the Office of the Secretary of Defense. The Army, Navy, 
Air Force, and Marine Corps provide DMDC with demographic information for both their 
active-duty components as well as their reserve components. 
This information is merged to provide demographic spreadsheets and profiles of active-
duty and reserve component military personnel and their families. Defense agencies and 
legislators use these reports to guide decisions regarding military personnel policy, recruitment, 
deployments, force composition, family services, and so on. Although the information is not 
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collected for public use, it is available upon request with proper security screening and a justified 
rationale for its use.  
The study data included Army enlisted recruits for fiscal year (FY) groups 2004, 2006, 
and 2008, over a 4-year period in 2-year increments. The FY time period runs from October 1st 
of the previous calendar year through September 30th of the fiscal year (i.e., FY04 runs from 
10/1/03 through 9/30/04).  
Data and Measures 
 Variables in the study included demographic (e.g., education credential, gender, race), 
time (e.g., cohort year), and military (e.g., AFQT scores, retention and promotion statistics) data. 
Detailed information on the military testing data from the Armed Services Vocational Aptitude 
Battery (ASVAB) and the Armed Forces Qualification Test (AFQT) with the associated Test 
Score Category (TSC) as well as the Army ranking system is provided. Basic demographic data 
on the three cohort groups are also included following each description of the measures to lay the 
foundation for the analysis presented in Chapter 4. 
Education and testing data 
Armed Services Vocational Aptitude Battery (ASVAB)  
After a candidate meets prequalification enlistment requirements (i.e., age, health, 
behavior qualifications) for military service, he or she is administered a military enlistment test 
(ASVAB). The ASVAB results are used to determine for what specialty and branch the 
candidate is best suited.  
The ASVAB is a multiple-choice test with 10 sections. These sections measure a 
candidate’s aptitude in four domains: verbal (V), math (M), science and technical (S/T), and 
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spatial (SP; Official Site of the ASVAB Testing Program [ASVAB], 2014). In Table 3, the test 
sections are listed in the order in which they are administered and by domain.  
Table 3 
ASVAB Exam Content  
Test Section Section Focus (domain) 
General Science (GS) Knowledge of physical and biological sciences (S/T) 
 
Arithmetic Reasoning (AR) Ability to solve arithmetic word problems (M) 
 
Word Knowledge (WK) Ability to select the correct meaning of a word presented 
in context and to identify the best synonym for a given 
word (V) 
 
Paragraph Comprehension (PC) Ability to obtain information from written passages (V) 
 
Mathematics Knowledge (MK) Knowledge of high school mathematics principles (M) 
 
Electronics Information (EI) Knowledge of electricity and electronics (S/T) 
 
Auto Information (AI)* Knowledge of automobile technology (S/T) 
 
Shop Information (SI)* Knowledge of tools, shop terminology and practices (S/T) 
 
Mechanical Comprehension (MC) Knowledge of mechanical and physical principles (S/T) 
 
Assembling Objects (AO) Ability to determine how an object will look when its 
parts are put together (SP) 
 
Note. AI and SI are administered as separate tests in the ASVAB but combined into one single 
score labeled as AS. (Adapted from ASVAB, 2014.) 
 
The ASVAB exam is administered as either a computerized adaptive test (CAT) or as a 
pencil-and-paper test. The CAT version challenges test-takers by adjusting questions on the basis 
of their correctly answering or incorrectly answering the previous question. If the question is 
answered correctly, a more challenging question is presented. Conversely, if the question is 
answered incorrectly, a less challenging question is presented. There are time limits to each 
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section, but CAT ASVAB test-takers have the freedom to move on to the next section when they 
are ready to do so, and as such, they are often able to complete the exam prior to the 2 hours and 
34 minute deadline (ASVAB, 2014). Pencil-and-paper ASVAB test-takers, however, must wait 
for all participants to complete a section or reach the time limit deadline before moving on to 
another section (ASVAB, 2014).  
There are scoring penalties for guessing on the CAT version of the ASVAB because once 
the test-taker has answered a question, he or she cannot go back to the question and provide a 
different response (ASVAB, 2014). Test-takers of the paper-and-pencil version, however, may 
review questions and change answers within the same section prior to the time limit deadline 
without suffering any negative impact on their final score (ASVAB, 2014).  
Despite these differences in test administration and item presentation, the scores for the 
CAT and paper-and-pencil versions of the ASVAB have been statistically linked and comparable 
so that it makes little difference in the final analysis as to what test version is taken by the test-
takers (ASVAB, 2014). 
As shown in Table 4 (Powers, 2014a), each of the military branches has different testing 
policies for minimum acceptable scores and retesting guidelines. ASVAB test scores are valid 
for 2 years for civilians and do not expire for active-duty soldiers (ASVAB, 2014; Powers, 
2014a). Candidates who want to increase their scores may retake the ASVAB, but they must wait 
a month between their first, second, and third testing, and then 6 months between the third and 
fourth attempt (ASVAB, 2014). Retaking the exam does not grant test-takers the option of 
retaining previous scores. The most recent test score is saved, whether it is better or worse than 
previous test scores (Powers, 2014a). As mentioned in Chapter 2, both the full ASVAB and  
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Table 4 
ASVAB and Education Requirements by Military Branch 
 
Military 
Branch 
ASVAB 
minimum 
score 
 
ASVAB retake 
(Powers, 2014a) 
 
 
HSD 
 
 
GED 
Air 
Force 
36 
**70% 
score above 
50 on the 
ASVAB 
 when the candidate has a high 
AFQT score but their line score 
(job qualification score) doesn’t 
match the currently available 
jobs within the Air Force. 
Exceptions 
for HSD 
with 31 on 
ASVAB 
 must have a 
score of at least 
65 on ASVAB 
 only ½% of 
recruitments 
allowed with 
GEDs 
Marines 32 (rare 
exceptions 
for scores 
between 25 
and 31) 
 expired test 
 test score believed to be below 
actual candidate ability  
 low MOS score for available 
positions 
Mostly 
HSD 
 must have a 
score of at least 
50 on the 
ASVAB 
 5% maximum 
allowed for 
recruitment 
Coast 
Guard 
40  six months between retesting 
for the sole purpose of 
increasing scores and job 
possibilities  
 exceptions of 30 days between 
retesting if test didn’t capture 
the candidate’s abilities 
  must have a 
score of at least 
50 on ASVAB 
 less than 5% 
recruitment 
Navy Changed 
from 31 in 
2003 to 35 
 expired test 
 scored too low on AFQT for 
acceptance 
Mostly 
HSD 
 must have a 
score of at least 
50 on ASVAB, 
3 references, no 
drug use or law 
trouble. 
 very small 
percentage of 
recruitment 
Army 31, has been 
as low as 26 
in the past 
 test expired 
 unusual circumstances 
 scored too low for enlistment 
83% in 
2008 
 17% in 2008 
 largest of any 
branch 
 **Army prep 
school for 
those who 
enlist without 
HSD or GED 
Note. Adapted from Powers (2014b). 
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shorter version AFQT have been used as intended (military use) and to investigate cognitive 
ability in the larger research field (Arkes, 1999; Cawley et al., 2001).  
 
Armed Forces Qualification Test (AFQT) 
The Armed Forces Qualification Test (AFQT) is a transformation of the scores from the 
larger ASVAB series. Results from four sections of the ASVAB—Word Knowledge (WK), 
Paragraph Comprehension (PC), Arithmetic Reasoning (AR), and Mathematics Knowledge 
(MK)—are used to compute each test-taker’s AFQT score. As detailed in Table 4, AFQT scores 
determine the test-taker’s eligibility for enlistment in the various military services. 
Specifically, the sum of the WK and PC sections is doubled, and then the AR and MK 
scores are added to arrive at a final AFQT score for the candidate (Equation 1) (ODCSP, 2015). 
 
2 (WK + PC) + AR + MK = AFQT score       (1) 
 
AFQT scores are reported as percentiles, ranging in value from 1 to 99. These AFQT 
percentile ranks are coded as Test Score Category (TSC) that range from a high of TSC I for 
those candidates in the 93 to 99 percentile to a low of TSC V for those candidates in the 1 to 9 
percentile (see Table 5). The AFQT percentile score that a candidate receives is an indication of 
how well the candidate performed on the AFQT in relationship to the reference group who 
scored at or below that particular score. Thus, an AFQT score of 60 signifies that a candidate 
scored as well as or better than 60% of the nationally representative sample. The reference group 
for the three cohort groups examined in this study was 18-23 year-olds who took the ASVAB as 
part of the national norming study conducted in 1997.  
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Table 5 
Test Score Category and AFQT Results 
TSC (Test Score Category) AFQT 
I 93-99 
II 65-92 
IIIA 50-64 
IIIB 31-49 
IVA 16-30 
IVB 10-15 
V 1-9 
Note. Adapted from ODCSP (2015). 
 
 The military services use TSC categories to determine placement of the candidates into 
specific military branches and job specialties that are best suited for their skill set. Candidates are 
deemed “high quality” recruits if they score in TSC I to IIIA (i.e., AFQT percentile of 50 to 99; 
ODCSP, 2015). This range of TSC scores represents roughly 60% of the enlisted recruits 
(ODCSP, 2015). Enlistment of candidates with TSC IIIB scores is limited by recruitment 
guidelines, and there are very few enlistments of candidates with TSC IVA scores. Candidates 
with TSC IVB and TSC V scores are no longer eligible for enlistment in the military (ODCSP, 
2015). 
The AFQT-education connection 
Research has shown that test-takers with more education score higher on the ASVAB and 
AFQT (Arkes, 1999; Buddin & Kirby, 1997). On the basis of data in Table 6, military recruits 
with AFQT scores of 50 or higher and more education credentials (i.e., HSD, adult education, 
homeschooled, and distance/virtual school certificates) tend to have lower attrition rates over a 3-
year period of service than those military recruits with AFQT scores below 50 and similar 
education credentials.  
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Recruits with GEDs and recruits with no educational credentials have not followed this 
trend. For these two groups, the recruits with AFQT scores of 50 or more had slightly higher 
attrition rates than their educational peers with AFQT scores of less than 50. Additionally, 
among the different educational groups represented in Table 6, traditional high school graduates 
had the highest retention regardless of AFQT scores. 
Table 6  
Three-Year Attrition Rates by Credential Type and AFQT Score for All Services, 1988 to 2012 
Diploma/Credential Type AFQT Score Total/n 
Above 50 /n Below 50 /n  
High School (traditional) 26% 
(2,328,430) 
31% 
(1,117,119) 
28% 
(3,445,549) 
Adult Education 39% 
(30,829) 
43% 
(23,800) 
41% 
(54,629) 
Home-School 32% 
(5,892) 
47% 
(2,933) 
37% 
(8,825) 
Distance/Virtual School 34% 
(1,021) 
42% 
(364) 
36% 
(1,385) 
High School Equivalency  
(e.g., GED) 
45% 
(164,772) 
43% 
(42,304) 
44% 
(207,076) 
No Credential 50% 
(36,319) 
49% 
(3,108) 
49% 
(39,427) 
Total/n 28% 
(2,567,263) 
32% 
(1,189,628) 
29% 
(3,756,891) 
Note. Adapted from ODASD (2013). 
 
Enlistment Rank 
The Army’s enlisted ranking system, ranging from junior enlisted ranks to senior 
noncommissioned officer ranks (E-1 to E-9), is dependent on education credentials, test 
performance, and experience of the incoming recruit. For the purposes of this study, three 
categories were used to classify recruits’ rank status: E-1 to E-3 (junior enlisted); E-4 to E-5; and 
E-6 to E-7. Enlisted soldiers may reach the E-8 and E-9 levels, but soldiers do not typically start 
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their service in these senior enlisted ranks. In fact, the majority (99.55%) of the study sample 
was classified as E-1 to E-3 status at the time of enlistment, as shown in Table 15.  
Table 7 provides further insight into the distinction between the enlisted ranks and the 
duties required of each position. It is important to note that soldiers do not need to matriculate 
through each enlistment rank to progress to more advance status (Enlisted Army, n.d.).  
Table 7 
Army E1-E5 Ranks and Duty Descriptions 
Pay Grade Rank Description 
E1 and E2 Private Lowest rank: a trainee who has started Basic Combat Training. 
Primary role is to carry out orders issued to them to the best of 
their abilities. 
 
E3 Private First 
Class 
E2s are promoted to this level after one year or earlier by 
request of supervisor. Individual can begin Basic Combat 
Training at this level with experience or prior military training. 
Carries out orders issued to them to the best of their abilities. 
 
E4 Specialist Can manage other enlisted soldiers of lower rank. Has served a 
minimum of 2 years and attended a specific training class to 
earn this promotion. People enlisting with a 4-year college 
degree can enter Basic Combat Training as a specialist. 
 
E4 Corporal Serve as team leader of the smallest Army units. Like 
Sergeants, they are responsible for individual training, personal 
appearance, and cleanliness of soldiers. 
 
E5 Sergeant Typically commands a squad (9 to 10 soldiers). Considered to 
have the greatest impact on soldiers because sergeants oversee 
them in their daily tasks. In short, Sergeants set an example 
and the standard for Privates to look up to and live up to. 
 
Note. Adapted from Enlisted Army (n.d.). 
 
Rank determines not only a soldier’s duties but also his or her pay rate. As expected, pay 
increases with promotions and more time in the Army. Table 8 is provided to show the changes 
in earnings for soldiers over time at different ranks but is not representative of the basic pay for 
the sample used in this study because it is based on the 2014 pay rates.  
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Table 8 
Basic Pay* for Active Duty Soldiers 
 
Rank 
<2 Years 
Experience 
4 Years 
Experience 
6 Years 
Experience 
Private (E1)     $ 18,378.00** n/a n/a 
Private (E2) $ 20,602.80 $ 20,602.80 $ 20,602.80 
Private First Class (E3) $ 21,644.80 $ 24,418.80 $ 24,418.80 
Specialist or Corporal (E4) $ 23,994.00 $ 27,936.00 $ 29,127.60 
Sergeant (E5) $ 26,172.00 $ 30,661.20 $ 32,814.00 
Staff Sergeant (E6) $ 28,569.60 $ 34,171.20 $ 35,578.80 
Note. Chart reflects Basic Pay only and does not include bonuses, allowances, and other benefits. 
(Adapted from Army Base Pay and Basic Pay Chart, n.d.) 
*Based on 2014 pay tables. 
**Pay for Private (E1) is slightly lower for the first 4 months of service. 
 
Interactions 
 Several of the research questions addressed in this study required measurement of the 
influence of interactions of two independent variables on the dependent variable. To test the 
influence of these interactions, three interaction terms were created: Test-Ed (AFQT*Education), 
Sex-Ed (Gender*Education), and Race-Ed (Race *Education). These interaction variables were 
included in the 2- and 4-year retention and promotion full logistic regression models described at 
the end of this chapter. Descriptive statistics of the interaction variables for the sample and by 
cohort are described in detail in Table 18.  
Sample 
As shown in Table 9, test-takers who scored in AFQT TSC IIIB and IV were accepted 
into the Army as long as they scored well on other measures. This study focused on three 
cohorts: FY04, FY06, and FY08. Of the three cohorts, highly qualified candidates, as determined 
by AFQT TSC I-IIIA, were prominent. Roughly 72%, 61%, and 62% of the sample scored in this 
AFQT TSC range for FY04, FY06 and FY08, respectively. The majority of the remainder of the 
sample for the cohort groups scored in category IIIB, a limited enlistment category by policy 
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guidelines (27.59%, 34.77%, and 34.47%). Accordingly, cognitive ability based on AFQT TSC 
was coded dichotomously as high (TSC I-IIIA) or low (TSC IIIB). The limited and ineligible 
TSCs below IIIB were not considered for this investigation.  
Table 9 
Tier I and AFQT TSC Results for Active Army Enlisted, by Cohort 
Fiscal Year Tier 1 Category I-IIIA Category IV 
FY 04 90.44% 71.80% 0.61% 
FY 06 74.31% 61.39% 3.84% 
FY08 74.59% 62.05% 3.48% 
Note. Adapted from Aswell (2015). 
*Only relevant cohorts (FY04, FY06, FY08) information for Active Army from original table. 
*TSC for total population for each FY. 
In FY04, 90.44% of the incoming enlisted soldiers were classified as Tier I, and all but a 
few of the remaining soldiers were Tier II candidates. The percentage of Tier I candidates 
significantly declined in FY06 and FY08 (74% and 75%, respectively).  
As noted earlier, the three-tier system was developed to differentiate candidates of 
various education credentials and was based on research regarding aptitude and retention 
differences (Burkhauser et al., 2014; Greene, 2002; Laurence et al., 1997; Murnane et al., 1997; 
NLE, 1998). Tier I candidates have HSD or higher education credentials. Tier II candidates have 
a GED certificate or other alternative high school credentials. Tier III candidates have not 
completed high school certification. Although Tier III candidates are not prohibited from 
enlisting in the Army, they are not recruited or encouraged to enlist because of the low 
probability of their being accepted into the Army. Tier III candidates have, however, been 
accepted into the Army provided they had achieved a TSC IIIA or higher and completed their 
GED certificate requirements before the conclusion of Basic Training. The focus groups for this 
dissertation were limited to HSD graduates from Tier I and GED recipients from Tier II. 
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Cohorts by gender and education 
The majority of the study cohort consists of males and HSD graduates. As shown in 
Table 10, the actual number of non-prior service enlisted recruits decreased in the FY08 
accession group, whereas the percentage of males increased slightly over the three cohort groups. 
The sample changes were due to the downsizing of the Army over these cohort years. The 
percentage of recruits with HSDs declined significantly from FY04 to FY06 and FY08 (88% in 
FY04 to 73% in both FY06 and FY08).  
Table 10 
 
Cohort Size, Gender, and Education 
 
Cohort Year 
 
N 
% Male at initial 
screening 
 
% HSDs 
FY04 51,713 82.42 88.23 
FY06 51,831 83.68 72.94 
FY08 48,357 84.41 73.43 
Total 151,901 83.48 78.30 
Note. Source: DMDC, author’s calculations. 
 
Table 11 presents more detailed data on the HSD and GED populations for each cohort 
by gender. The most prominent change noted was the change in the education credentials of male 
soldiers. Specifically, from FY04 to FY06, there was a 12% decline in HSD males and 
approximately 14% increase in GED males. The 2006 education trends for male soldiers 
remained constant for the 2008 cohort. 
Table 11 
 
Cohort by Gender With Education 
 
Cohort Year % HSD male % GED male % HSD female % GED female 
FY04 71.96 10.42 16.27 1.31 
FY06 59.76 23.92 13.18 3.14 
FY08 60.60 23.81 12.83 2.76 
Total 64.18 19.29 14.12 2.40 
Note. Source: DMDC, author’s calculations. 
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Cohorts by race and education 
Due to the small number of soldiers who identified as American Indian/Alaskan, 
Asian/Pacific Islander, or unknown race in the three cohort groups, these race groups were 
merged into the “Other” race/ethnic coding option for the purposes of analysis. Of the 151,901 
soldiers in all three cohort groups, 64.90% were White, 13.06% were Black, 11.99% were 
Hispanic, and 10.05% were listed as Other. The following three Tables (i.e., 12, 13, and 14) 
show that the majority of the three cohort groups were White/non-Hispanic recruits (63% in 
FY04 and 66% in FY06 and FY08). 
Table 12 
Education Credential by Race: FY04 Cohort 
Note. “Other” includes American Indian/Alaskan, Asian/Pacific Islander, multiraces, and 
undisclosed racial information. (Source: DMDC, author’s calculations) 
 
 
Table 13 
 
Education Credential by Race: FY06 Cohort 
 
Education 
Level 
White/non-
Hispanic 
 
Black 
 
Hispanic 
 
Other 
HSD  46.40 9.43 9.00 8.10 
GED  19.54 2.33 2.58 2.62 
Total  65.94  11.76 11.58 10.72 
Note. “Other” includes American Indian/Alaskan, Asian/Pacific Islander, multiraces, and 
undisclosed racial information. (Source: DMDC, author’s calculations) 
 
Education 
Level  
White/non-
Hispanic 
 
Black 
 
Hispanic 
 
Other 
HSD 54.67 12.73 11.89 8.94 
GED 8.50 0.85 1.08 1.30 
Total  63.17 13.58 12.97 10.24 
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Table 14 
 
Education Credential by Race: FY08 Cohort 
 
Education 
Level 
White/non-
Hispanic 
 
Black 
 
Hispanic 
 
Other 
HSD  46.01 11.61 8.76 7.06 
GED  19.58 2.28 2.63 2.07 
Total  65.59 13.89 11.39 9.13 
Note. “Other” includes American Indian/Alaskan, Asian/Pacific Islander, multi-races, and 
undisclosed racial information. (Source: DMDC, author’s calculations.) 
 
Cohorts by rank with education, gender, and race 
Education credential, gender, and race varied across the three accession cohort groups by 
rank as shown in Tables 15 through 17. The majority of the candidates began Army service in 
the E-1 to E-3 ranks. In fact, less than 1% of each cohort, by HSD and GED education 
credentials, was placed in the E-4 to E-9 ranks. Despite the small percentage of soldiers ranked 
as E-4 to E-9 at the time of entry into the Army, the information in Tables 15 to 17 is provided 
for consideration of trends for those soldiers’ progression during the first 4 years of service and 
to identify any educational, gender, or racial tendencies.  
Table 15 
 
Cohorts by Rank and Education 
 
 
Cohort Year 
% E1-E3 with 
GED 
% E1-E3 with 
HSD 
% E4-E9 with 
GED 
% E4-E9 with 
HSD 
FY04 11.74 87.97 0 0.29 
FY06 27.01 72.50 0.04 0.45 
FY08 26.48 72.95 0.08 0.48 
Total 21.65 77.90 0.04 0.41 
Note. Source: DMDC, author’s calculations. 
 
 
Table 16 also shows that even analyzed by gender, less than 1% of the accession cohort 
groups or genders were in the E-4 to E-9 enlisted ranks at the time of entry in the Army. For the 
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majority of recruits in the E-1 to E-3 ranks, there was little difference in the gender distribution 
by rank. Approximately 82% to 84% of the E-1 to E-3 were males and 16% to 18% were 
females, and this was also consistent with the composition of the three cohort groups by gender 
alone (Table 10). 
Table 16 
 
Cohorts by Rank and Gender 
 
 
Cohort Year 
% E1-E3  
female 
% E1-E3  
Male 
% E4-E9  
female 
% E4-E9  
male 
FY04 17.50 82.20 0.06 0.23 
FY06 16.21 83.30 0.10 0.40 
FY08 15.51 84.14 0.09 0.27 
Total 16.43 83.13 0.08 0.37 
Note. Source: DMDC, author’s calculations. 
 
Table 17 clearly shows that there was little difference in rank by race for the three cohort 
groups (i.e., per earlier note that showed that 64.90% were White, 13.06% were Black, 11.99% 
were Hispanic, and 10.05% were classified as Other). Table 17 shows that roughly 63% to 66% 
of White soldiers, 12% to 14% of Black soldiers, 11% to 13% of Hispanic soldiers, and 9% to 
11% of soldiers racially identified as Other were ranked as E1-E3 of the cohort groups. 
Table 17 
Cohorts by Rank and Race 
 
Cohort 
Year 
% E1-
E3 
White 
% E1- 
E3  
Black 
% E1-
E3 
Hispanic 
% E1-
E3 
Other 
% E4- 
E9  
White 
% E4-
E9 
Black 
% E4-
E9  
Hispanic 
% E4-
E9  
Other 
FY04 63.01 13.53 13.00 10.21 0.20 0.03 0.03 0.04 
FY06 65.64 11.73 11.50 10.64 0.31 0.03 0.08 0.08 
FY08 65.25 13.84 11.29 9.05 0.38 0.05 0.07 0.06 
Total 64.62 13.02 11.93 9.99 0.29 0.03 0.06 0.06 
Note. “Other” includes American Indian/Alaskan, Asian/Pacific Islander, multi-races, and 
undisclosed racial information. (Source: DMDC, author’s calculations.) 
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Descriptive Statistics  
Missing Data 
 As with any large data set, some level of missing data is expected (Singer & Willett, 
2003, Tabachnick & Fidell, 2007a). The sample for this study was no exception. Table 18 
provides descriptive data (e.g., mean, n, standard deviation) for all variables included in the 
study for the entire sample and for each cohort group. The numbers and percentages of missing 
data are also provided. Although missing data was not an issue for most of the independent 
variables, it became problematic when creating the 2-year and 4-year retention and promotion 
dependent variables.  
 Most missing data was the result of incomplete promotion or separation date and year 
information. Although this situation resulted in dropping a number of accession records from the 
analysis, the large remaining sample size of complete records, plus the fact that there was no 
noticeable bias in the dropped records (i.e., no one race or gender was overwhelmingly missing 
from the complete series), resulted in the decision to use only complete records so that there was 
no need to make special adjustments for the missing data. 
 Missing promotion data was due to soldiers who left the Army prior to the 2- and 4-year 
timelines. Missing retention data was more complicated. The retention of many soldiers, 11,077, 
was unknown at both (2- and 4-year) time points. As many as 20,366 soldiers were known to 
have stayed in the Army for 2 years by recorded rank data at the 2-year mark but did not have 
retention or accession data past 2 years and, therefore, were coded as staying for 2 years but 
missing in the 4th year. Close to 8,000 soldiers left before the 4-year service mark, 6,650 soldiers 
left prior to 2 years and 1,145 soldiers separated between 2 and 4 years. Still a larger amount of 
the sample, 12,205 soldiers, stayed past 4 years and therefore had no recorded leave date. These 
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soldiers were not coded as missing but skewed the results when trying to calculate retention due 
to artificially assigning a date for completion of service.  
The results of the missing data reduced the sample size used for the calculation of 
retention and promotion rates. But, as previously stated, the study sample was sufficiently large 
and there was no apparent bias due to missing data. 
Summary of Data and Measures 
To summarize, the focus of this study was to determine the relationship of education 
credentials, AFQT scores, gender, and race of new recruits in the enlisted ranks of the Army to 
their retention and promotion success. Retention was calculated at the 2- and 4-year mark after 
enlistment to determine if soldiers were still serving in the Army. Promotion was also tracked at 
2 and 4 years after enlistment via changes in rank status. Additionally, interactions between 
AFQT scores and education; gender and education; and race and education warranted 
investigation to exhaust all possible influences within the data set. 
 Table 18 provides descriptive statistics for the three cohort groups and the full sample for 
key variables of the study and the interaction variables. Table 18 also displays the percentages 
and numbers for each variable and the percentage of missing data. For example, the AFQT 
information was missing for 124 soldiers of the sample group at the time of entry into the Army. 
This missing information was the total for all three cohorts, but the majority were in the 2004 
cohort (72 missing AFQT records), resulting in a different percentage of missing data across the 
three cohort groups due to different cohort sizes (e.g., for the 2004 cohort, 72/51,641 = 0.14).  
The second part of Table 18 includes the interaction variables (e.g., test with education, 
gender with education, race with education). These interaction variables were combinations or 
interactions of two individual variables that had been recoded in Stata. For example, test with 
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education consisted of the education and AFQT variables to create four interaction terms: (a) 
high-scoring GED, (b) high-scoring HSD, (c) low-scoring GED, and (d) low-scoring HSD. The 
gender with education and race with education interaction terms followed similar guidelines. The 
creation of these interaction variables allowed for the cross-tabulation analysis to address the last 
three research questions. 
Table 18 
Descriptive Statistics of the Study Sample and % Missing Data 
  
 
Total 
2004 
Cohort 
2006 
Cohort 
2008 
Cohort 
Education     
 N 151,878 51,690 51,831 48,357 
 Mean 0.783 0.883 0.729 0.734 
 Std. Dev. 0.412 0.322 0.444 0.442 
 % HSD 
(n) 
78.30 
(118,938) 
88.23 
(45,625) 
72.94 
(37,804) 
73.43 
(35,509) 
 % GED 
(n) 
21.69 
(32,940) 
11.73  
(6,065) 
27.06 
(14,027) 
26.57 
(12,848) 
 % missing 
(n) 
0.02  
(23) 
0.04  
(23) 
-- -- 
AFQT     
 N 151,777 51,641 51,809 48,327 
 Mean 0.637 0.702 0.597 0.610 
 Std. Dev. 0.481 0.457 0.491 0.488 
 % CAT I-IIIA 
(n) 
63.63 
(96,659) 
70.11 
(36,254) 
59.68 
(30,931) 
60.95 
(29,474) 
 % CAT IIIB-V 
(n) 
36.29 
(55,118) 
29.75 
(15,387) 
40.28 
(20,878) 
38.99 
(18,853) 
 % missing 
(n) 
0.08 
(124) 
0.14 
(72) 
0.04 
(22) 
0.06 
(30) 
Gender     
 N 151,901 51,713 51,831 48,357 
 Mean 0.835 0.824 0.837 0.844 
 Std. Dev. 0.371 0.381 0.370 0.363 
 % male 
(n) 
83.48 
(126,812) 
82.42 
(42,622) 
83.68 
(43,374) 
84.41 
(40,816) 
 % female 
(n) 
16.52 
(25,089) 
17.58 
(9,091) 
16.32 
(8,457) 
15.59 
(7,541) 
 % missing 
(n) 
-- -- -- -- 
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Race     
 N 151,901 51,713 51,831 48,357 
 Mean 1.773 1.805 1.778 1.732 
 Std. Dev. 1.274 1.283 1.300 1.233 
 % White 
(n) 
64.90 
(98,579) 
63.20 
(32,682) 
65.94 
(34,177) 
65.60 
(31,720) 
 % Black 
(n) 
13.06 
(19,833) 
13.57 
(7,020) 
11.76 
(6,097) 
13.89 
(6,716) 
 % Hispanic 
(n) 
11.99 
(18,220) 
12.98 
(6,711) 
11.58 
(6,001) 
11.39 
(5,508) 
 % Other 
(n) 
10.05 
(15,269) 
10.25 
(5,300) 
10.72 
(5,556) 
9.13 
(4,413) 
 % missing 
(n) 
-- -- -- -- 
Test with education     
 N 151,757 51,621 51,809 48,327 
 Mean 2.057 2.286 1.923 1.954 
 Std. Dev. 1.042 0.941 1.088 1.051 
 % GED, AFQT I-IIIA  
(n) 
14.05 
(21,349) 
9.59 
(4,957) 
15.53 
(8,051) 
17.25 
(8,341) 
 % GED, AFQT IIIB-V  
(n) 
7.63 
(11,583) 
2.14 
(1,106) 
11.53 
(5,974) 
9.31 
(4,503) 
 % HSD, AFQT I-IIIA  
(n) 
49.57 
(75,290) 
60.48 
(31,277) 
44.14 
(22,880) 
43.70 
(21,133) 
 % HSD, AFQT IIIB-V  
(n) 
28.66 
(43,535) 
27.62 
(14,281) 
28.75 
(14,904) 
29.68 
(14,350) 
 % missing 
(n) 
0.09 
(144) 
0.18 
(92) 
0.04 
(22) 
0.06 
(30) 
Gender with education     
 N 151,878 51,690 51,831 48,357 
 Mean 2.453 2.531 2.403 2.422 
 Std. Dev. 0.821 0.808 0.832 0.816 
 % GED, male 
(n) 
19.29 
(29,300) 
10.42 
(5,389) 
23.92 
(12,399) 
23.81 
(11,512) 
 % GED, female 
(n) 
2.40 
(3,640) 
1.31 
(676) 
3.14 
(1,628) 
2.76 
(1,336) 
 % HSD, male 
(n) 
64.18 
(97,491) 
71.96 
(37,212) 
59.76 
(30,975) 
60.60 
(29,304) 
 % HSD, female 
(n) 
14.12 
(21,447) 
16.27 
(8,413) 
13.18 
(6,829) 
12.83 
(6,205) 
 % missing 
(n) 
0.02 
(23) 
0.04 
(23) 
-- -- 
Race with education     
 N 151,878 51,690 51,831 48,357 
 Mean 2.127 2.288 2.071 2.015 
 Std. Dev. 2.128 2.119 2.166 2.085 
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 % GED, White 
(n) 
15.80 
(23,993) 
8.50 
(4,395) 
19.54 
(10,128) 
19.58 
(9,470) 
 % GED, Black 
(n) 
1.81 
(2,747) 
0.85 
(437) 
2.33 
(1,206) 
2.28 
(1,104) 
 % GED, Hispanic 
(n) 
2.09 
(3,169) 
1.08 
(559) 
2.58 
(1,336) 
2.63 
(1,274) 
 % GED, Other 
(n) 
2.00 
(3,031) 
1.30 
(674) 
2.62 
(1,357) 
2.07 
(1,000) 
 % HSD, White 
(n) 
49.09 
(74,569) 
54.67 
(28,270) 
46.40 
(24,049) 
46.01 
(22,250) 
 % HSD, Black 
(n) 
11.25 
(17,084) 
12.73 
(6,581) 
9.44 
(4,891) 
11.61 
(5,612) 
 % HSD, Hispanic 
(n) 
9.91 
(15,049) 
11.89 
(6,150) 
9.00 
(4,665) 
8.76 
(4,234) 
 % HSD, Other 
(n) 
8.06 
(12,236) 
8.94 
(4,624) 
8.10 
(4,199) 
7.06 
(3,413) 
 % missing 
(n) 
0.02 
(23) 
0.04 
(23) 
-- -- 
Promotion at 2 years     
 N 102,301 33,941 35,084 33,276 
 Mean 0.932 0.946 0.925 0.926 
 Std. Dev. 0.251 0.227 0.264 0.261 
 % Promoted at 2 years  
(n) 
62.78 
(95,371) 
62.06 
(32,094) 
62.61 
(32,449) 
63.75 
(30.828) 
 % Not promoted at 2 years 
(n) 
4.56 
(6,930) 
3.57 
(1,847) 
5.08 
(2,635) 
5.06 
(2,448) 
 % missing 
(n) 
32.65 
(49,600) 
34.37 
(17,772) 
32.31 
(16,747) 
31.19 
(15,081) 
Promoted at 4 years     
 N 36,184 12,008 11,691 12,485 
 Mean 0.389 0.461 0.379 0.330 
 Std. Dev. 0.488 0.498 0.485 0.470 
 % Promoted at 4 years  
(n) 
9.27 
(14,079) 
10.69 
(5,530) 
8.56 
(4,435) 
8.51 
(4,114) 
 % Not promoted at 4 years 
(n) 
14.55 
(22,105) 
12.53 
(6,478) 
14.00 
(7,256) 
17.31 
(8,371) 
 % missing  
(n) 
76.18 
(115,717) 
76.78 
(39,705) 
77.44 
(40,140) 
74.18 
(35,872) 
Retention at 2 years     
 N 118,843 40,636 40,250 37,957 
 Mean 0.861 0.836 0.872 0.877 
 Std. Dev. 0.346 0.370 0.334 0.328 
 % Retained at 2 years  
(n) 
67.39 
(102,371) 
65.72 
(33,986) 
67.71 
(35,097) 
68.84 
(33,288) 
 % Not retained at 2 years 
(n) 
10.84 
(16,472) 
12.86 
(6,650) 
9.94 
(5,153) 
9.66 
(4,669) 
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 % missing 
(n) 
21.76 
(33,058) 
21.42 
(11,077) 
22.34 
(11,581) 
21.51 
(10,400) 
Retention at 4 years     
 N 59,245 20,270 18,899 20,076 
 Mean 0.614 0.602 0.619 0.622 
 Std. Dev. 0.487 0.489 0.486 0.485 
 % Retained at 4 years 
(n) 
23.96 
(36,401) 
23.60 
(12,205) 
22.58 
(11,701) 
25.84 
(12,495) 
 % Not retained at 4 years 
(n) 
15.04 
(22,844) 
15.60 
(8,065) 
13.89 
(7,198) 
15.68 
(7,581) 
 % missing 
(n) 
61.00 
(92,656) 
60.80 
(31,443) 
63.54 
(32,932) 
58.48 
(28,281) 
Note. Source: DMDC, author’s calculations. 
   
Methodology 
Research Questions 
The data provided by DMDC on promotions, retention, cognitive ability, gender, and race 
variables for FY04, FY06, and FY08 Army enlisted soldiers with HSDs and GEDs informed the 
following research questions:  
Research questions regarding retention: 
1. Do enlisted soldiers with High School Diplomas (HSDs) serve in the Army for a 
longer period of time than enlisted soldiers with General Education Diplomas (GEDs) 
(service retention)? 
2. Are enlisted soldiers with low test scores more or less likely to be retained than high-
test-score enlisted soldiers? 
3. Are enlisted soldiers with low test scores and with High School Diplomas (HSDs) 
more likely to be retained than enlisted soldiers with low test scores and General 
Education Diplomas (GEDs)? 
4. Is there any disparity in retention across the genders of those enlisted soldiers with the 
same education credentials? 
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5. Is there any disparity in retention across races of those enlisted soldiers with the same 
education credentials? 
Research questions regarding promotion: 
1. Are enlisted soldiers with High School Diplomas (HSDs) more likely to be promoted 
than General Education Diplomas (GEDs) enlisted soldiers (career progression)? 
2. Are enlisted soldiers with high test scores more likely to be promoted than enlisted 
soldiers with low test scores? 
3. Are enlisted soldiers with low test scores and High School Diplomas (HSDs) more 
likely to be promoted than enlisted soldiers with low test scores and General 
Education Diplomas (GEDs)? 
4. Is there any disparity in promotion tracks across genders of those enlisted soldiers 
with the same education credentials? 
5. Is there any disparity in promotion tracks across races of those enlisted soldiers with 
the same education credentials? 
This study was focused on HSD and GED enlisted Army recruits from three cohorts: 
FY04, FY06, and FY08. The analyses were conducted for each cohort group 2 and 4 years after 
enlistment. The interactions and influences of education, cognitive ability (as determined by 
AFQT score), gender, and race were examined within each cohort year but not across the entire 
sample. All of the independent variables in the study were categorical (i.e., education credential, 
AFQT score category, gender, and race) and dichotomous with the one exception of race. The 
dependent variables, retention and promotion, were also categorical variables. Retention and 
promotion were coded dichotomously, retained/promoted or not retained/not promoted, at 2 and 
4 years after enlistment.  
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Retention of the soldier was the focus of the first set of research questions, and promotion 
was the focus of the second set. Question 1 investigated the differences between HSD and GED 
recruits and their retention and promotion rates. Question 2 examined the impact that AFQT 
scores had on retention and promotions. Questions 3 to 5 focused on the relationship of test 
scores and education credentials, gender and education, and race and education to retention and 
promotions.  
Methodological differences existed in the analysis of the last three questions by cross-
tabulation and logistic regression. Answering these questions by logistic regression required the 
use of interaction terms. Interpretation of the impact of the interaction terms, as it pertained to 
the logistic regression analysis output is discussed in Chapter 4. Cross-tabulation analysis 
required recoding and sorting of variables for Questions 3 to 5, but ultimately the analysis was 
similar to that used for Questions 1 and 2. For Question 3, AFQT scores and education 
credentials were combined by cross-tabulation to compare four groups: (a) GEDs with low 
AFQT scores, (b) GEDs with high AFQT scores, (c) HSDs with low AFQT scores, and (d) 
HSDs with high AFQT scores. Similarly, for Question 4, the influence of gender and education 
was examined for four comparison groups via cross-tabulation: (a) GED females, (b) GED 
males, (c) HSD females, and (d) HSD males. Finally, the last research question analyzed the 
influence of race and education over eight groups made up of GED and HSD soldiers from each 
of the four racial groups (i.e., Black, White, Hispanic, and Other) via cross-tabulation. 
Separating the analyses by cohort group increased the clarity of the results and 
interpretations by addressing variance in the data that might have been caused by policy changes 
over time. Retention and promotion outcomes were analyzed within and across cohorts to 
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highlight similarities and differences. The remainder of the chapter describes the features of 
cross-tabulation and logistic regression, the two statistical methods used for this dissertation. 
Cross-tabulation 
The research questions were analyzed using cross-tabulation of the independent variables 
of interest and the implied interactions (i.e., education credential, AFQT score category, gender, 
and race). Cross-tabulation, also commonly referred to as contingency tables, represents the 
frequency of the variables under specific classifications (DeVault, 2015; Qualtrics, 2011; 
Stockburger, 1998). In other words, the output presented in a cross-tabulation table signifies 
whether a relationship exists between the variables in question and, if so, to what frequency 
(DeVault, 2015; Qualtrics, 2011; Stockburger, 1998). Due to the nature of cross-tabulation, it is 
commonly used to analyze two or more categorical variables and is most often tied to survey 
data (Qualtrics, 2011). All variables in the study were categorical and therefore suitable for 
cross-tabulation analysis. The multicategorical nature of the race variable did not require a 
different analytical approach but did produce a more complex cross-tabulation output table.  
The cross-tabulation tables include the frequencies of each of the variables and the p 
value related to the chi-squared statistic to determine the significance of the data in the tables 
(Qualtrics, 2011; Stockburger, 1998). The chi-squared and associated p values signified if the 
compared variables had a relationship (dependence) and if that relationship was significant or not 
significant (independence; Qualtrics, 2011; Stockburger, 1998). The results of the cross-
tabulation were useful for identifying where bias and relationships among the independent 
variables (e.g., education credential, AFQT category, gender, race) and the dependent variables 
(e.g., 2 and 4-year retention and promotion) occurred. But cross-tabulation was limited in 
identifying the strength of those relationships, controlling for other variables, and making 
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multivariate comparisons (Michael, 2001). A key feature of cross-tabulation and the use of it in 
this dissertation was to identify relationships and determine if they were significant. If 
significant, via the p value, then the relationship warranted further investigation. Logistic 
regression was the analytical method used for the more detailed investigation.  
Logistic regression 
Logistic regression clarifies the relationships and contributions of the independent 
variables to retention and promotion variables. Regression is commonly used to quantify 
economic activity and to test economic theories (Studenmund, 2006a). Additionally, regression 
is appealing to econometricians and statisticians because it allows theoretical concepts to be 
tested (Studenmund, 2006a). For example, this dissertation tested whether the economic 
signaling theory of the general labor market holds for the military setting of the Army for HSD 
and GED soldiers.  
Logistic regression is based on concepts of analysis of variance testing (ANOVA) and 
falls under the umbrella of log-linear models. Logistic regression models include dependent and 
independent variables, where log-linear models do not differentiate between these two types of 
variables (Agresti, 2013c; Anonymous, 2014; Hinkle, McLaughlin, & Austin, 1988; Huck, 2012; 
Jeansonne, 1990; Rindskopf, 1990; Vermunt, 2005). Therefore, log-linear models and related 
forms, including hierarchical log-linear models, were not suitable for the research questions 
posed in this dissertation. 
In the remainder of this chapter, logistic regression is described in more detail. The first 
section describes the goals of logistic regression and how it is used. A few social science studies 
are presented, in brief, to clarify the rationale for the decision to use logistic regression for this 
study. The similarities and differences of logistic and linear regression are discussed as well as 
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the assumptions for use of logistic regression. Other sections are dedicated to describing 
maximum likelihood estimation, odds ratios, and pseudo R
2
 output. The chapter concludes with 
information on the model construction and interpretation utilized for this study and subsequent 
analyses.  
Goals and uses of logistic regression 
The goal of logistic regression is to highlight the influence of the independent variable on 
the probability and odds of the dichotomous categorical dependent variable outcomes (Huck, 
2012; Lawal, 2003a, 2003b; Rindskopf, 1990; Smithson & Merkle, 2014; Studenmund, 2006a; 
Tabachnick & Fidell, 2007b; Wright, 1995). In other words, logistic regression predicts the 
probability that the observations are associated with either of the dependent variable outcomes 
(e.g., retention/promotion or attrition/no promotion). Therefore, logistic regression requires that 
the dependent variable is dichotomous or, at least, categorical within the range of zero and one 
(Anonymous, 2014; Brannick, 2014; Smithson & Merkle, 2014; Studenmund, 2006b; 
Tabachnick & Fidell, 2007b; Vermunt, 2005; Wright, 1995). 
The use of logistic regression as an approved method for identifying the relationship 
between dependent and independent variables is relatively new in the social science arena 
(Agresti, 2013a). Bicego and Boerma (1993) used logistic regression to investigate the influence 
of several independent categorical variables (e.g., maternal education, health care options, 
location) on the dichotomous dependent variable of child mortality for 2-23 month-olds in Latin 
American, the Caribbean, Africa, and Asia. Additionally, Chuang (1997) used data from the 
1979-1986 National Longitudinal Survey of Labor Market Experience of Youth (NLSY) to 
identify characteristics of students who were more likely to leave school early. For the sample of 
students who did drop out of school, logistic regression was used to determine the influence of 
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the categorical independent variables of personal, family, and labor market characteristics on the 
dichotomous dependent variable of re-enrollment (Chuang, 1997). Similarly, Pyke and Sheridan 
(1993) used logistic regression analysis to determine if categorical independent demographic, 
academic, or financial variables had any influence on the dichotomous dependent variable of 
degree completion for 477 master’s students and 124 doctoral candidates at a large Canadian 
university. As shown by these examples, logistic regression has been a frequently used method 
for investigating the relationships between categorical independent variables and dichotomous 
dependent variables, just as was the case for this study.  
Logistic and linear regression: similarities and differences 
Logistic regression is unlike linear regression in several ways. To start, linear regression 
is based on normally distributed data that can be displayed graphically as a line (Brannick, 2014; 
Studenmund, 2006b; Wright, 1995). Logistic regression, on the other hand, is displayed as an “s-
shaped” or sigmoidal curve (Brannick, 2014; Studenmund, 2006b; Wright, 1995). Additionally, 
linear regression is associated with continuous dependent variables, whereas logistic regression 
is associated with dichotomous dependent variables (Brannick, 2014; Studenmund, 2006b; 
Wright, 1995). Finally, linear regression uses ordinary least-squares estimation, whereas logistic 
regression uses maximum likelihood estimation to minimize error and align the actual data as 
closely as possible to the predicted data (Brannick, 2014; Studenmund, 2006b; Wright, 1995). 
Each of these differences (i.e., visual representation, assumptions and restrictions, and estimation 
procedures) is detailed in this section.  
Logistic regression untangles relationships between independent variables and 
dichotomous dependent variables and, as such, has a restricted range of zero to one (Brannick, 
2014; Studenmund, 2000b; Wright, 1995). Linear regression, on the other hand, allows for 
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predicted values that can exceed this range (Brannick, 2014). Therefore, as previously stated, for 
logistic regression, the visual representation and associated mathematical computations for 
analyzing dichotomous dependent variables do not mimic linear regression; instead they 
represent a sigmoidal (s-shaped) curve. The sigmoidal curve produced by logistic regression has 
a restricted range (0-1) and is symmetric (Brannick, 2014; Smithson & Merkle, 2014; 
Studenmund, 2006b; Wright, 1995).  
Furthermore, the assumption of homoscedasticity (i.e., constant variance for the 
dependent variable across all values of the independent variable) required for linear regression is 
not essential for logistic regression, which features a multiplicative variance related to the 
probability of being coded as a one for the dependent (binary) variable (Agresti, 2013a; 
Brannick, 2014; Studenmund, 2006b; Tabachnick & Fidell, 2007b). The multiplicative variance 
of logistic regression approaches zero at the extremes of the dependent variable, and the 
steepness of the “s” curve is determined by the influence of the independent variable as 
represented by their coefficients (Brannick, 2014). Not only is the assumption of 
homoscedasticity violated by logistic regression, so too is the assumption of normal distribution 
(Agresti, 2013a; Brannick, 2014; Studenmund, 2006b; Tabachnick & Fidell, 2007b). 
Normality cannot be assumed in logistic regression due to the binary nature of the 
dependent variable. In fact, besides the assumption of a binary dependent variable, logistic 
regression only requires a large and statistically independent data set with mutually exclusive 
and exhaustive independent variable options (Tabachnick & Fidell, 2007b; Wright, 1995). 
Ideally, the logistic regression model should also be correctly specified to include all relevant 
predictors, however, this specification assumption is difficult to achieve, especially in 
nonexperimental settings (Tabachnick & Fidell, 2007b; Wright, 1995). 
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Maximum likelihood estimation (ML) 
The goal of the estimation process is not to find the most parsimonious model but rather 
to understand how the additional variables change the outcome values of the model. As 
previously discussed, logistic regression is sigmoidal, and the dependent variable is 
dichotomous. Due to these characteristics, none of the raw dependent variable data fall on the 
sigmoidal curve (Brannick, 2014). Instead, the raw dependent variable data lie at the extremes of 
the range, namely zero and one. Therefore, the common alternative of ordinary least-squares 
estimation is not acceptable for logistic regression analysis, and maximum likelihood estimation 
(ML) is used instead. 
Performed by the Stata software, ML measures the model’s deviance, which is an 
indication of the difference between the observed and expected values, and the likelihood that 
the difference is related to sampling error (Tabachnick & Fidell, 2007c). The Stata software 
computes several ML iterations to measure the deviance of the model until little or no significant 
change is made from one iteration to the next (Brannick, 2014). Each of the four models listed 
below (Equations 3-6) requires a unique ML estimation process to evaluate the contributions of 
the additional terms to the model (Agresti, 2013a, 2013b; Studenmund, 2006b; Tabachnick & 
Fidell, 2007b). In summary, ML identifies the conditional probability, or maximum likelihood, 
of group membership in the dependent variable coded with a value of one (Brannick, 2014; 
Studenmund, 2006b; Wright, 1995). 
Odds ratios and pseudo R
2
 
 
Due to the nonlinear relationship of logistic regression, the output for logistic regression 
models is not as easily interpreted as they are for linear regression models (Brannick, 2014). 
Specifically, the changes in dependent variables for one unit of change in the independent 
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variable are not constant (Wright, 1995). Therefore, logistic regression relies on a conversion of 
probabilities to odds that are then reported as odds ratios for each of the independent variable and 
interaction terms of the model. Equation 2 displays the relationship between probabilities and 
odds ratios (Brannick, 2014). 
odds = 
𝑃
1−𝑃
          (2) 
Odds ratios are estimations of the change in the odds of target group membership (i.e., 
dependent variable coded as one) for one unit increase in each of the independent and interaction 
terms of the model (Brannick, 2014; Wright, 1995). In other words, odds ratios are indicators of 
the strength of association between the independent variable and the dependent variable coded as 
one (Huck, 2012). If the odds ratio is equal to one, the odds of target group membership are 
equal among the independent variable groups (Brannick, 2014). If the odds ratios are larger or 
smaller than one, the odds of target group membership are higher or lower for the respective 
independent variable group (Brannick, 2014; Chuang, 1997). 
 The model output also includes a pseudo R
2
 value that indicates how well the constructed 
model predicts the dependent response. Thus, pseudo R
2
 is a measure of model fit. The range for 
pseudo R
2
 values is zero to one. The higher the pseudo R
2
 value, the stronger the correlation 
between the model construction and the data.  
It is important to note that no matter how strong the model fit or statistical significance of 
the odds ratio, the results cannot prove causality (Studenmund, 2006a). Rather, the results from 
the logistic regression help to identify where significant quantitative relationships exist among 
the independent and dependent variables of the model (Studenmund, 2006a).  
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Model construction and interpretation 
The logistic regression models used in this study required the use of dummy race 
variables and interaction variables. Interaction terms were created by the multiplication of two or 
more independent variables believed to have a connected influence on changes in the dependent 
variable (Studenmund, 2006b). To adequately interpret the influence of race on retention and 
promotion, the race variable was transformed into three dichotomous dummy variables 
comparing Blacks, Hispanics, and Other race soldiers to the rest of the population (r-b, r-h, and r-
o). For example, the Hispanic dummy variable (r-h) compared the Hispanic population to the rest 
of the population (i.e., White, Black and Other race soldiers).  
The inclusion of interaction variables in the model did not reduce the complexity of the 
model (Agresti, 2013b). To truly know the influence of the interaction variables, all independent 
variables that comprised the interaction variable were also included, independently 
(Studenmund, 2006b). In other words, to analyze the difference in retention or promotion of 
males and females with GED or HSD credentials required the inclusion of the gender and 
education variables as well as the interaction variable for gender with education.  
If the independent terms were not individually included in the model, bias may have been 
present (Studenmund, 2006b). Specifically, the inclusion of the interaction variable was an 
adjustment to the models. Regardless of whether the interaction variable was significant, the 
inclusion of the interaction variables reduced the influence of the individual variables in the 
model (Studenmund, 2006b). For example, once the interaction variable for gender with 
education was introduced into the model, the independent influence of gender and the 
independent influence of education were expected to drop. If the interaction variable was 
significant, then the influence of the interaction variable along with the independent variables 
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(e.g., gender with education, gender, education credentials) created an adjusted influence on the 
target variable (e.g., HSD males).  
logit q = b0 + bedXed + btXt + ε              (3)  
logit q = b0 + bedXed + btXt + bsXs + ε            (4) 
logit q = b0 + bedXed + btXt + bsXs + br-bXr-b + br-hXr-h + br-oXr-o + ε        (5) 
logit q = b0+bedXed+btXt +bsXs+br-bXr-b+br-hXr-h+br-oXr-o+br-edXr-ed +bs-edXs-ed +bt-edXt-ed +ε    (6)               
Four logistical regression models, Equations 3 through 6, were used for the investigation 
of Army retention and promotion at the 2- and 4-year benchmarks for each of the three cohorts. 
The variable q on the left side of each equation represented one of the four dependent variables, 
namely retention or promotion at 2 or 4 years after enlistment. For all of the equations, the term 
b0 represented the intercept and the symbol ε represented the error for the equation. Furthermore, 
all additional b and X terms were odds ratios (b) and variables (X) for the associated subtext of 
the term. For example, bedXed represented the odds ratio and variable for education, respectively. 
Hence, the first model, Equation 3, consisted of the education independent variable measures to 
include education credential (ed) and AFQT category (t). The second model, Equation 4, 
incorporated the gender classification (s). The third model, Equation 5, added the three racial 
dummy variables (r-b, r-h, and r-o). Finally, the fourth model, Equation 6, included the three 
interactions of interest: race and education (r-ed), gender and education (s-ed), and AFQT 
category and education (t-ed).  
Logistic regression analysis may be considered redundant following cross-tabulation 
analysis, but logistic regression results frequently provide more in-depth information by holding 
other variables constant. As such, results from a correctly specified logistic regression model 
have the potential to uncover the influence of relationships between the independent and 
dependent variables. Therefore, the sequential inclusion of additional terms to the logistic 
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regression models, as presented in Equations 3 through 6, has the potential for more robust 
results that move beyond the initial research questions and the cross-tabulation analysis. 
In addition, summaries of the independent variable contributions to the retention and 
promotion logistic regression models, at 2 and 4 years across the sample, were examined through 
Hanushek’s (1989) vote-counting method. The vote-counting summaries highlighted the 
relevance of independent variables on 2- and 4-year retention and promotion across the entire 
sample.  
Summary of methods 
 In summary, the methods selected for investigating the influence of education, AFQT 
score, gender, race, and several interactions on Army retention and promotion at 2 and 4 years 
after enlistment were cross-tabulation and logistic regression. Cross-tabulation output provided 
guidance on what relationships were significant and worth further investigation. Logistic 
regression allowed for a deeper interpretation of the relationships between the independent 
variables and the dependent variable while holding other variables constant. Logistic regression 
output also provided more information on the strength and influence of the variables as well as 
the contribution of other variables that may be added to subsequent models. Both methods have 
been used in social science and econometrics research and were suitable for the data and research 
questions presented in this dissertation.  
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CHAPTER 4: FINDINGS 
 
Chapter 4 presents the findings from the cross-tabulation and logistic regression analyses 
that were outlined in Chapter 3. The cross-tabulation results are presented collectively for each 
cohort group by research question. For example, the table showing the impact of education on 
retention after 2 years of service provides the results for all three cohort groups. The cross-
tabulation results for the retention data are first presented via a review of the retention-related 
research questions, followed by the results for all cohorts at 2 and 4 years after enlistment, and 
then a brief summary of the findings. Subsequently, the cross-tabulations for the promotion 
research questions are presented in the same format (i.e., research questions, output, and 
summary).  
Following the cross-tabulation results, the chapter shifts to the logistic regression 
analysis, starting with a review of the models used in the study. The logistic regression retention 
analyses are presented in full and are followed by the logistic regression analyses for promotions. 
The output tables for the retention and promotion analyses include all models by individual 
cohort at both 2 and 4 years after enlistment. In other words, one table includes the 2004 cohort 
retention data for all four models at 2 and 4 years. The chapter concludes with a brief summary 
of the findings for retention and promotion by both models.  
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Retention through cross-tabulation 
Research questions regarding retention: 
1. Do enlisted soldiers with High School Diplomas (HSDs) serve in the Army for a 
longer period of time than enlisted soldiers with General Education Diplomas (GEDs) 
(service retention)? 
2. Are enlisted soldiers with low test scores more or less likely to be retained than high-
test-score enlisted soldiers? 
3. Are enlisted soldiers with low test scores and with High School Diplomas (HSDs) 
more likely to be retained than enlisted soldiers with low test scores and General 
Education Diplomas (GEDs)? 
4. Is there any disparity in the retention across genders of those enlisted soldiers with the 
same education credentials? 
5. Is there any disparity in retention across races of those enlisted soldiers with the same 
education credentials? 
Retention at 2 years 
 Table 19 shows that after 2 years of Army enlistment, the retention of HSD soldiers was 
greater than it was for soldiers who entered with GED credentials. All comparisons of 2-year 
retention by education credential were significant as indicated by significant p values. Overall, 
the 2006 and 2008 cohorts had a larger percentage of soldiers retained for both educational 
groups than the 2004 cohort. However, the retention differences between the two educational 
groups lessened over time. Specifically, 14.62% more of the HSD population were retained after 
2 years than the GED population from the 2004 cohort, but the difference dropped to 12.12% and 
10.50%, respectively, for the retention differences for the 2006 and 2008 cohorts. 
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Table 19  
Retention at 2 years by Education Credential, by Cohort 
Note. Source: DMDC, author’s calculations. 
 
The p values shown in Table 20 signified significant relationships for AFQT category 
and 2-year retention. The cross-tabulation analyses showed that soldiers with high AFQT scores 
had a higher retention rate at the 2-year mark than those with low AFQT scores for all three 
cohort groups. The distinction between the two AFQT categories could have been overlooked 
due to small percentages differences, but the differences were in fact significant as noted by the p 
values. Similar to results displayed in Table 19, the later cohorts, 2006 and 2008, had higher 
overall retention at the 2-year mark than the 2004 cohort for both AFQT categories, and the 
difference in these retention rates declined for each subsequent cohort group. Specifically, the 
 
 
Cohort 
 
Education 
Credential 
% Not 
Retained 
(n) 
 
% Retained 
(n) 
 
Total 
(n) 
 
p value of a 
χ2 test 
2004      
 GED 
 
29.45 
(1,257) 
70.55 
(3,011) 
100 
(4,268) 
 
 HSD 
 
14.83 
(5,393) 
85.17 
(30,975) 
100 
(36,368) 
 
 Total 
 
16.36 
(6,650) 
83.64 
(33,986) 
100 
(40,636) 
 
<.001 
2006      
 GED 
 
21.85 
(2,228) 
78.15 
(7,971) 
100 
(10,199) 
 
 HSD 
 
9.73 
(2,925) 
90.27 
(27,126) 
100 
(30,051) 
 
 Total 
 
12.80 
(5,153) 
87.20 
(35,097) 
100 
(40,250) 
 
<.001 
2008      
 GED 
 
20.18 
(1,911) 
79.82 
(7,561) 
100 
(9,472) 
 
 HSD 
 
9.68 
(2,758) 
90.32 
(25,727) 
100 
(28,485) 
 
 Total 
 
12.30 
(4,669) 
87.70 
(33,288) 
100 
(37,957) 
 
<.001 
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retention difference favoring high-scoring soldiers over low-scoring soldiers shown in Table 20 
dropped from 4.79% for the 2004 cohort to 2.36% for the 2008 cohort group. 
Table 20  
Retention at 2 years by AFQT Category, by Cohort 
Note. Source: DMDC, author’s calculations. 
  
All cross-tabulation results for AFQT and education credentials comparisons were 
significant at 2 years for all cohort groups, as shown in Table 21. The results showed that at the 
2-year mark, education credentials had a greater impact on retention than AFQT scores. In other 
words, those soldiers who had entered the Army with a HSD had higher 2-year retention rates 
than those who entered with a GED, regardless of their AFQT score. Specifically, for all cohort 
groups, HSD soldiers with both low and high AFQT scores had higher 2-year retention 
 
 
Cohort 
 
AFQT 
Category 
% Not 
Retained 
(n) 
 
% Retained 
(n) 
 
Total 
(n) 
 
p value of a 
χ2 test 
2004      
 Low Score  
(CAT IIIB-IV) 
19.79 
(2,298) 
80.21 
(9,315) 
100 
(11,613) 
 
 High Score 
(CAT I-IIIA) 
15.00 
(4,350) 
85.00 
(24,650) 
100 
(29,000) 
 
 Total 16.37 
(6,648) 
83.63 
(33,965) 
100 
(40,613) 
 
<.001 
2006      
 Low Score  
(CAT IIIB-IV) 
15.00 
(2,286) 
85.00 
(12,954) 
100 
(15,240) 
 
 High Score 
(CAT I-IIIA) 
11.47 
(2,867) 
88.53 
(22,126) 
100 
(24,993) 
 
 Total 12.81 
(5,153) 
87.19 
(35,080) 
100 
(40,233) 
 
<.001 
2008      
 Low Score  
(CAT IIIB-IV) 
13.79 
(1,941) 
86.21 
(12,130) 
100 
(14,071) 
 
 High Score 
(CAT I-IIIA) 
11.43 
(2,728) 
88.57 
(21,141) 
100 
(23,869) 
 
 Total 12.31 
(4,669) 
87.69 
(33,271) 
100 
(37,940) 
 
<.001 
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percentages than GED soldiers of either AFQT category. In other words, low-scoring HSD 
soldiers were retained more than both high- and low-scoring GED soldiers for all cohorts after 2 
years of service.  
Not surprisingly, GED soldiers with high AFQT scores were retained at a higher rate than 
GED soldiers with low AFQT for all cohort groups. Therefore, the cross-tabulation results for all 
cohorts at 2 years indicated that high-scoring HSD soldiers were retained the most, followed by 
low-scoring HSD soldiers, then high-scoring GED, and finally low-scoring GED soldiers. Again, 
these findings supported the argument that education was a stronger influence in predicting 
retention than AFQT score.  
Table 21  
Retention at 2 years by AFQT Category and Education Credential, by Cohort 
 
 
 
Cohort 
AFQT 
Category and 
Education 
Credential 
 
% Not 
Retained 
(n) 
 
 
% Retained 
(n) 
 
 
Total 
(n) 
 
 
p value of a 
χ2 test 
2004      
 Low score  
GED 
35.33 
(254) 
64.67 
(465) 
100 
(719) 
 
 Low score  
HSD 
18.76 
(2,044) 
81.24 
(8,850) 
100 
(10,894) 
 
 High score  
GED 
28.28 
(1,003) 
71.72 
(2,544) 
100 
(3,547) 
 
 High score  
HSD 
13.15 
(3,347) 
86.85 
(22,106) 
100 
(25,453) 
 
 Total  16.37 
(6,648) 
83.63 
(33,965) 
100 
(40,613) 
 
<.001 
2006      
 Low score  
GED 
24.44 
(995) 
75.56 
(3,077) 
100 
(4,072) 
 
 Low score  
HSD 
11.56 
(1,291) 
88.44 
(9,877) 
100 
(11,168) 
 
 High score  
GED 
20.13 
(1,233) 
79.87 
(4,893) 
100 
(6,126) 
 
 High score  
HSD 
8.66 
(1,634) 
91.34 
(17,233) 
100 
(18,867) 
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Note. Source: DMDC, author’s calculations. 
 
 Table 22 displays the significant 2-year retention relationships between gender and 
education credentials for all cohorts. The cross tabulation analysis indicated that male soldiers 
with HSD credentials were the most highly retained subgroup. In fact, within educational groups, 
males were retained more than females at the 2-year mark for all cohort groups. In other words, 
more GED males were retained than GED females, and more HSD males were retained that HSD 
females. However, it is interesting to note that females with HSD were retained at a higher rate 
than males with GED credentials. These gender and education trends were true for all cohorts 
and clearly suggested that education continued to be more influential than gender for retention at 
the 2-year mark. Furthermore, there were larger differences in 2-year retention among the GED 
males and females than the HSD males and females, but these differences decreased greatly in 
2008. 
 
 
 
 
 
 Total  12.81 
(5,153) 
87.19 
(35,080) 
100 
(40,233) 
 
<.001 
2008      
 Low score  
GED 
22.31 
(7041) 
77.69 
(2,441) 
100 
(3,142) 
 
 Low score  
HSD 
11.35 
(1,240) 
88.65 
(9,689) 
100 
(10,929) 
 
 High score  
GED 
19.12 
(1,210) 
80.88 
(5,118) 
100 
(6,328) 
 
 High score  
HSD 
8.65 
(1,518) 
91.35 
(16,023) 
100 
(17,541) 
 
 Total  12.31 
(4,669) 
87.69 
(33,271) 
100 
(37,940) 
 
<.001 
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Table 22  
Retention at 2 years by Gender and Education Credential, by Cohort 
Note. Source: DMDC, author’s calculations. 
 
 As shown in Table 23, the cross-tabulation analysis on retention for race and the 
education credential after 2 years identified significant relationships that were consistent across 
 
 
Cohort 
Gender and 
Education 
Credential 
% Not 
Retained 
(n) 
 
% Retained 
(n) 
 
Total 
(n) 
 
p value of a 
χ2 test 
2004      
 GED female 
 
43.72 
(167) 
56.28 
(215) 
100 
(382) 
 
 HSD female 
 
21.52 
(1,275) 
78.48 
(4,651) 
100 
(5,926) 
 
 GED male 
 
28.05 
(1,090) 
71.95 
(2,796) 
100 
(3,886) 
 
 HSD male 
 
13.53 
(4,118) 
86.47 
(26,324) 
100 
(30,442) 
 
 Total  
 
16.36 
(6,650) 
83.64 
(33,986) 
100 
(40,636) 
 
<.001 
2006      
 GED female 
 
31.85 
(307) 
68.15 
(657) 
100 
(964) 
 
 HSD female 
 
12.97 
(590) 
87.03 
(3,958) 
100 
(4,548) 
 
 GED male 
 
20.80 
(1,921) 
79.20 
(7,314) 
100 
(9,235) 
 
 HSD male 
 
9.16 
(2,335) 
90.84 
(23,168) 
100 
(25,503) 
 
 Total  
 
12.80 
(5,153) 
87.20 
(35,097) 
100 
(40,250) 
 
<.001 
2006      
 GED female 
 
24.63 
(198) 
75.37 
(606) 
100 
(804) 
 
 HSD female 
 
11.98 
(518) 
88.02 
(3,805) 
100 
(4,323) 
 
 GED male 
 
19.76 
(1,713) 
80.24 
(6,955) 
100 
(8,668) 
 
 HSD male 
 
9.27 
(2,240) 
90.73 
(21,922) 
100 
(24,162) 
 
 Total  
 
12.30 
(4,669) 
87.70 
(33,288) 
100 
(37,957) 
 
<.001 
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all cohort groups. Across all cohorts, soldiers with HSDs had higher retention percentages than 
soldiers with GEDs, regardless of race. This finding suggested, again, that education was a 
stronger predictor of 2-year retention. Racial trends were evident beyond the education findings. 
Overall, within educational groupings (e.g., all GED soldiers for a cohort) Black soldiers were 
the least likely and Hispanic soldiers were the most likely racial groups to be retained at the 2-
year mark. In other words, Hispanic soldiers were the most highly retained racial group for both 
GED and HSD educational groups for all cohorts. Conversely, Black soldiers were the least 
retained racial group for all cohorts regardless of educational credential after 2 years of service. 
The largest retention percentage differences between Hispanic and Black soldiers were 5.94% 
among the 2004 HSD population and 10.75% among the 2008 GED population. 
Table 23  
Retention at 2 years by Race and Education Credential, by Cohort 
 
 
Cohort 
Race and 
Education 
Credential 
% Not 
Retained 
(n) 
 
% Retained 
(n) 
 
Total 
(n) 
 
p value of a  
χ2 test 
2004      
 White GED 
 
29.65 
(908) 
70.52 
(2,154) 
100 
(3,062) 
 
 White HSD 
 
14.58 
(3,248) 
85.42 
(19,025) 
100 
(22,273) 
 
 Black GED 
 
31.65 
(100) 
68.35 
(216) 
100 
(316) 
 
 Black HSD 
 
18.44 
(973) 
81.56 
(4,304) 
100 
(5,277) 
 
 Hispanic GED 
 
27.54 
(111) 
72.46 
(292) 
100 
(403) 
 
 Hispanic HSD 
 
12.50 
(633) 
87.50 
(4,432) 
100 
(5,065) 
 
 Other GED 
 
28.34 
(138) 
71.66 
(349) 
100 
(487) 
 
 Other HSD 
 
14.36 
(539) 
85.64 
(3,214) 
100 
(3,753) 
 
 Total  
 
16.36 
(6,650) 
83.64 
(33,986) 
100 
(40,636) 
 
<.001 
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Note. Source: DMDC, author’s calculations. 
 
Retention at 4 years 
Similar to the findings for 2-year retention rates presented in Table 19, the cross-
tabulation results for 4-year retention rates presented in Table 24 were all significant and 
2006      
 White GED 
 
22.25 
(1,625) 
77.75 
(5,677) 
100 
(7,302) 
 
 White HSD 
 
9.71 
(1,856) 
90.29 
(17,252) 
100 
(19,108) 
 
 Black GED 
 
24.40 
(212) 
75.60 
(657) 
100 
(869) 
 
 Black HSD 
 
11.30 
(424) 
88.70 
(3,328) 
100 
(3,752) 
 
 Hispanic GED 
 
18.24 
(158) 
81.76 
(829) 
100 
(1,014) 
 
 Hispanic HSD 
 
8.48 
(323) 
91.52 
(3,487) 
100 
(3,810) 
 
 Other GED 
 
20.32 
(206) 
79.68 
(808) 
100 
(1,014) 
 
 Other HSD 
 
9.52 
(322) 
90.48 
(3,059) 
100 
(3,381) 
 
 Total 12.80 
(5,153) 
87.20 
(35,097) 
100 
(40,250) 
 
<.001 
2008      
 White GED 
 
19.95 
(1,374) 
80.05 
(5,513) 
100 
(6,887) 
 
 White HSD 
 
9.58 
(1,696) 
90.42 
(16,010) 
100 
(17,706) 
 
 Black GED 
 
26.86 
(227) 
73.14 
(618) 
100 
(845) 
 
 Black HSD 
 
11.84 
(540) 
88.16 
(4,019) 
100 
(4,559) 
 
 Hispanic GED 
 
16.11 
(163) 
83.89 
(849) 
100 
(1,012) 
 
 Hispanic HSD 
 
8.26 
(286) 
91.74 
(3,176) 
100 
(3,462) 
 
 Other GED 
 
20.19 
(147) 
79.81 
(581) 
100 
(728) 
 
 Other HSD 
 
8.56 
(236) 
91.44 
(2,522) 
100 
(2,758) 
 
 Total  
 
12.30 
(4,669) 
87.70 
(33,288) 
100 
(37,957) 
 
<.001 
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supported the hypothesis that favored HSD soldiers over GED soldiers for all cohorts. 
Furthermore, the percentage differences in retention rates between the education credential 
categories were more pronounced 4 years after enlistment than they were at the 2-year mark for 
all three cohort groups. In fact, for the 2004 cohort group, the retention rate for HSD soldiers was 
nearly twice the retention rate of GED soldiers. Approximately 30% more of the HSD soldiers in 
all three cohort groups remained in the Army after 4 years of service than did the GED soldiers 
from the same cohort group.  
Table 24  
Retention at 4 years by Education Credential, by Cohort 
Note. Source: DMDC, author’s calculations. 
 
 
 
Cohort 
 
Education 
Credential 
% Not 
Retained 
(n) 
 
% Retained 
(n) 
 
Total 
(n) 
 
p value of a 
χ2 test 
2004      
 GED 
 
67.35 
(1,469) 
32.65 
(712) 
100 
(2,181) 
 
 HSD 
 
36.46 
(6,596) 
63.54 
(11,493) 
100 
(18,089) 
 
 Total 
 
39.79 
(8,065) 
60.21 
(12,205) 
100 
(20,270) 
 
<.001 
2006      
 GED 
 
62.06 
(3,031) 
37.94 
(1,853) 
100 
(4,884) 
 
 HSD 
 
29.73 
(4,167) 
70.27 
(9,848) 
100 
(14,015) 
 
 Total 
 
38.09 
(7,198) 
61.91 
(11,701) 
100 
(18,899) 
 
<.001 
2008      
 GED 
 
59.47 
(2,967) 
40.53 
(2,022) 
100 
(4,989) 
 
 HSD 
 
30.58 
(4,614) 
69.42 
(10,473) 
100 
(15,087) 
 
 Total 
 
37.76 
(7,581) 
62.24 
(12,495) 
100 
(20,076) 
 
<.001 
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Although the 4-year retention percentages by education category were higher for the 
2006 and 2008 cohorts than the 2004 cohort in Table 24 as they were for the 2-year retention in 
Table 19, the total retention percentages for the three cohorts were much closer at 4 years than 
they were at 2 years.  
The p values for retention and AFQT category after 4 years of service were significant 
for all cohorts, as shown in Table 25. As noted in Table 20 for the 2-year retention and AFQT 
category cross-tabulation output, the percentage results for 4-year retention and AFQT category 
also favored high-scoring soldiers over low-scoring soldiers for all three cohort groups.  
Table 25  
Retention at 4 years by AFQT Category, by Cohort 
Note. Source: DMDC, author’s calculations. 
 
 
 
Cohort 
 
AFQT 
Category 
% Not 
Retained 
(n) 
 
% Retained 
(n) 
 
Total 
(n) 
 
p value of a 
χ2 test 
2004      
 Low Score  
(CAT IIIB-IV) 
58.11 
(2,724) 
41.89 
(1,964) 
100 
(4,688) 
 
 High Score 
(CAT I-IIIA) 
34.29 
(5,339) 
65.71 
(10,233) 
100 
(15,572) 
 
 Total 
 
39.80 
(8,063) 
60.20 
(12,197) 
100 
(20,260) 
 
<.001 
2006      
 Low Score  
(CAT IIIB-IV) 
52.01 
(3,191) 
47.99 
(2,944) 
100 
(6,135) 
 
 High Score 
(CAT I-IIIA) 
31.40 
(4,006) 
68.60 
(8,751) 
100 
(12,757) 
 
 Total 
 
38.10 
(7,197) 
61.90 
(11,695) 
100 
(18,892) 
 
<.001 
2008      
 Low Score  
(CAT IIIB-IV) 
50.08 
(3,072) 
49.92 
(3,062) 
100 
(6,134) 
 
 High Score 
(CAT I-IIIA) 
32.34 
(4,505) 
67.66 
(9,427) 
100 
(13,932) 
 
 Total 
 
37.76 
(7,577) 
62.24 
(12,489) 
100 
(20,066) 
 
<.001 
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The difference between the percent retention of high-AFQT-scoring soldiers and low- 
AFQT-scoring soldiers was considerably greater at the 4-year mark than it was at the 2-year 
mark. For example, the difference in retention between the high-scoring and low-scoring soldiers 
was 23.82% for the 2004 cohort, 20.61% for the 2006 cohort, and 17.74% for the 2008 cohort.  
Cross-tabulation results for AFQT and education credential comparisons were significant 
at the 4-year mark for all cohort groups, as shown in Table 26. These results were similar to the 
findings for the 2-year retention results provided in Table 21. Education credential, in both cases, 
had more of an influence on retention than AFQT scores. In fact, HSD soldiers were the only 
group, with the one exception of low-scoring HSD soldiers from the 2004 cohort, to maintain 
retention percentages above 50% in all cohort groups. Moreover, all HSD soldiers across the 
sample, low- or high-scoring, maintained a higher retention percentage than high- or low-scoring 
GED soldiers. Additionally, high-scoring soldiers were more frequently retained than their low-
scoring peers of the same education credential (e.g., high-scoring GEDs were retained more than 
low-scoring GEDs) in all cohorts. As such, high to low retention trends noted at the 2-year mark 
were also present at the 4-year mark (i.e., high-scoring HSD, followed by low-scoring HSD, 
followed by high-scoring GED, followed by low-scoring GED). 
All retention cross-tabulations of gender and education credential relationships for the 
cohort groups at the 4-year mark were significant (Table 27). Again, the cross-tabulation results 
for 4-year retention on gender and education were closely aligned to those of the 2-year retention 
results, drawing similarities between Tables 22 and 27. As with the 2-year data, education was 
more influential in relation to 4-year retention than gender.  
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Table 26  
Retention at 4 years by AFQT Category and Education Credential, by Cohort 
Note. Source: DMDC, author’s calculations. 
 
 
 
 
Cohort 
AFQT 
Category and 
Education 
Credential 
 
% Not 
Retained 
(n) 
 
 
% Retained 
(n) 
 
 
Total 
(n) 
 
 
p value of a 
 χ2 test 
2004      
 Low score  
GED 
76.84 
(292) 
23.16 
(88) 
100 
(380) 
 
 Low score  
HSD 
56.45 
(2,432) 
43.55 
(1,876) 
100 
(4,308) 
 
 High score  
GED 
65.43 
(1,177) 
34.57 
(622) 
100 
(1,799) 
 
 High score  
HSD 
30.22 
(4,162) 
69.78 
(9,611) 
100 
(13,773) 
 
 Total  
 
39.80 
(8,063) 
60.20 
(12,197) 
100 
(20,260) 
 
<.001 
2006      
 Low score  
GED 
73.92 
(1,329) 
26.08 
(469) 
100 
(1,798) 
 
 Low score  
HSD 
42.93 
(1,862) 
57.07 
(2,475) 
100 
(4,337) 
 
 High score  
GED 
55.15 
(1,702) 
44.85 
(1,384) 
100 
(3,086) 
 
 High score  
HSD 
23.82 
(2,304) 
76.18 
(7,367) 
100 
(9,671) 
 
 Total  
 
38.10 
(7,197) 
61.90 
(11,695) 
100 
(18,892) 
 
<.001 
2008      
 Low score  
GED 
71.33 
(1,055) 
28.67 
(424) 
100 
(1,479) 
 
 Low score  
HSD 
43.33 
(2,017) 
56.67 
(2,638) 
100 
(4,655) 
 
 High score  
GED 
54.45 
(1,910) 
45.55 
(1,598) 
100 
(3,508) 
 
 High score  
HSD 
24.89 
(2,595) 
75.11 
(7,829) 
100 
(10,424) 
 
 
 Total  
 
37.76 
(7,577) 
62.24 
(12,489) 
100 
(20,066) 
 
<.001 
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Table 27  
Retention at 4 years by Gender and Education Credential, by Cohort 
Note. Source: DMDC, author’s calculations. 
 
Males were retained more than females, but only within the same educational group. In 
other words, more GED males were retained than GED females, and more HSD males were 
 
 
Cohort 
Gender and 
Education 
Credential 
% Not 
Retained 
(n) 
 
% Retained 
(n) 
 
Total 
(n) 
 
p value of 
a χ2 test 
2004      
 GED female 76.05 
(181) 
23.95 
(57) 
100 
(238) 
 
 HSD female 51.21 
(1,393) 
48.79 
(1,327) 
100 
(2,720) 
 
 GED male 
 
66.29 
(1,288) 
33.71 
(655) 
100 
(1,943) 
 
 HSD male 
 
33.85 
(5,203) 
66.15 
(10,166) 
100 
(15,369) 
 
 Total  
 
39.79 
(8,065) 
60.21 
(12,205) 
100 
(20,270) 
 
<.001 
2006      
 GED female 73.81 
(358) 
26.19 
(127) 
100 
(485) 
 
 HSD female 38.60 
(723) 
61.40 
(1,150) 
100 
(1,873) 
 
 GED male 
 
60.76 
(2,673) 
39.24 
(1,726) 
100 
(4,399) 
 
 HSD male 
 
28.036 
(3,444) 
71.64 
(8,698) 
100 
(12,142) 
 
 Total  
 
38.09 
(7,198) 
61.91 
(11,701) 
100 
(18,899) 
 
<.001 
2008      
 GED female 60.94 
(259) 
39.06 
(166) 
100 
(425) 
 
 HSD female 34.25 
(701) 
65.75 
(1,346) 
100 
(2,047) 
 
 GED male 
 
59.33 
(2,708) 
40.67 
(1,856) 
100 
(4,564) 
 
 HSD male 
 
30.01 
(3,913) 
69.99 
(9,127) 
100 
(13,040) 
 
 Total  
 
37.76 
(7,581) 
62.24 
(12,495) 
100 
(20,076) 
 
<.001 
 92 
 
retained than HSD females. However, females with HSDs had higher retention percentages than 
both males and females with GEDs, and males with HSDs had the highest retention rate of all 
education/gender groups. 
The cross-tabulation retention relationships between the race and education credentials, 
displayed in Table 28, were significant for all cohort groups at the 4-year mark. Overall, GED 
soldiers of all racial groups were less likely to be retained as compared to HSD soldiers of all 
racial groups. Similar to the results reported in Table 23 for retention at the 2-year mark, Black 
soldiers remained the racial group with the lowest percentage of enlisted soldiers retained at the 
4-year mark for both HSD and GED soldiers of all cohort groups. Hispanics soldiers no longer 
remained the most likely to be retained racial group for both educational categories for all 
cohorts after 4 years of service. Rather, Hispanic soldiers were the most likely to be retained 
racial group for GED soldiers at 4 years for all cohorts, but the largest HSD retention percentage 
fluctuated between soldiers racially identified as Hispanic and Other over the cohorts at the 4-
year mark.  
As with the 2-year retention results, the largest retention percentage differences were 
between Hispanic and Black soldiers from the 2004 and 2008 cohorts. Specifically, the largest 
racial difference in 4-year retention was 18.11% for HSD soldiers in the 2004 cohort and 15.52% 
for GED soldiers in the 2008 cohort, all of which favored Hispanic soldiers over Black soldiers.  
Table 28  
Retention at 4 years by Race and Education Credential, by Cohort 
 
 
Cohort 
Race and 
Education 
Credential 
% Not 
Retained 
(n) 
 
% Retained 
(n) 
 
Total 
(n) 
 
p value of 
a χ2 test 
2004      
 White GED 
 
67.58 
(1,055) 
32.42 
(506) 
100 
(1,561) 
 
 White HSD 34.16 65.84 100  
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 (3,943) (7,599) (11,542) 
 Black GED 
 
74.72 
(128) 
25.58 
(44) 
100 
(172) 
 
 Black HSD 
 
51.65 
(1,239) 
48.35 
(1,160) 
100 
(2,399) 
 
 Hispanic GED 
 
60.19 
(127) 
39.81 
(84) 
100 
(211) 
 
 Hispanic HSD 
 
33.54 
(758) 
66.46 
(1,502) 
100 
(2,260) 
 
 Other GED 
 
67.09 
(159) 
32.91 
(78) 
100 
(237) 
 
 Other HSD 
 
34.75 
(656) 
65.25 
(1,232) 
100 
(1,888) 
 
 Total  
 
39.79 
(8,065) 
60.21 
(12,205) 
100 
(20,270) 
 
<.001 
2006      
 White GED 
 
61.59 
(2,182) 
38.41 
(1,361) 
100 
(3,543) 
 
 White HSD 
 
28.32 
(2,606) 
71.68 
(6,595) 
100 
(9,201) 
 
 Black GED 
 
72.35 
(314) 
27.65 
(120) 
100 
(434) 
 
 Black HSD 
 
43.54 
(677) 
56.46 
(878) 
100 
(1,555) 
 
 Hispanic GED 
 
58.03 
(253) 
41.97 
(183) 
100 
(436) 
 
 Hispanic HSD 
 
27.48 
(449) 
72.52 
(1,185) 
100 
(1,634) 
 
 Other GED 
 
59.87 
(282) 
40.13 
(189) 
100 
(471) 
 
 Other HSD 
 
26.77 
(435) 
73.23 
(1,190) 
100 
(1,625) 
 
 Total  
 
38.09 
(7,198) 
61.91 
(11,701) 
100 
(18,899) 
 
<.001 
2008      
 White GED 
 
58.49 
(2,121) 
41.51 
(1,505) 
100 
(3,626) 
 
 White HSD 
 
29.23 
(2,830) 
70.77 
(6,853) 
100 
(9,683) 
 
 Black GED 
 
71.54 
(352) 
28.46 
(140) 
100 
(492) 
 
 Black HSD 
 
40.46 
(925) 
59.54 
(1,361) 
100 
(2,286) 
 
 Hispanic GED 
 
56.02 
(270) 
43.98 
(212) 
100 
(482) 
 
 Hispanic HSD 28.60 71.40 100  
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(Source: DMDC, author’s calculations) 
 
Summary on retention through cross-tabulation 
 In summary, the cross-tabulation retention results at 2 and 4 years after enlistment 
provided initial answers to the retention research questions. Additionally, all the cross-tabulation 
comparisons for retention at 2 and 4 years had significant p values. Per discussion in Chapter 3 
regarding cross-tabulation, all cross-tabulation relationships warrant further investigation 
through logistic regression analysis. 
1. Do enlisted soldiers with High School Diplomas (HSDs) serve in the Army for a 
longer period of time than enlisted soldiers with General Education Diplomas (GEDs) 
(service retention)?  
As hypothesized, soldiers with HSDs served longer and were therefore retained for a 
longer period of time than their GED peers. This was true after both 2 and 4 years of service for 
all cohort groups. At the 2-year checkpoint, the difference in retention percentages between HSD 
and GED enlisted soldiers decreased from the 2004 cohort to the 2006 and 2008 cohort groups. 
This retention finding was not supported after 4 years of service. In fact, the retention difference 
between the two educational groups within cohort was more pronounced as time went on; hence, 
the retention differences between HSD and GED soldiers were greater at the 4-year mark than 
the 2-year mark within the specific cohort groups.  
 (465) (1,161) (1,626) 
 Other GED 
 
57.58 
(224) 
42.42 
(165) 
100 
(389) 
 
 Other HSD 
 
26.41 
(394) 
73.59 
(1,098) 
100 
(1,492) 
 
 Total  
 
37.76 
(7,581) 
62.24 
(12,495) 
100 
(20,076) 
 
<.001 
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2. Are enlisted soldiers with low test scores more or less likely to be retained than high-
test-score enlisted soldiers?  
As predicted, soldiers with lower AFQT scores were less likely to be retained than their 
high-scoring peers. At both 2 and 4 years, the differences in retention between the two test 
categories were minimized in the later cohorts. In other words, there was a smaller difference in 
retention percentages between high and low scorers for the 2008 cohort as compared to the 2004 
cohort at both time points. The aptitude differences associated with AFQT score that may be 
manifest as occupational challenges were more apparent after the first 2 years of service. That is 
to say, there were larger AFQT retention discrepancies at the 4-year mark than at the 2-year 
mark.  
3. Are enlisted soldiers with low test scores and with High School Diplomas (HSDs) 
more likely to be retained than enlisted soldiers with low test scores and General 
Education Diplomas (GEDs)?  
The analysis showed that irrespective of the soldier’s AFQT score, HSD soldiers were 
always retained at a higher percentage than GED soldiers. In other words, low-scoring HSD 
soldiers had a higher retention rate than high-scoring GED soldiers. As such, high-scoring HSD 
soldiers were the most highly retained group, followed by low-scoring HSD, followed by high-
scoring GED, and lastly the low-scoring GED soldiers. Hence, education had a stronger 
association with 2- and 4-year Army retention than AFQT score for this sample. 
4. Is there any disparity in the retention across genders of those enlisted soldiers with the 
same education credentials? 
Male soldiers had higher retention percentages than female soldiers of the same education 
credential for all cohorts at both the 2- and 4-year mark. Education credential, however, appeared 
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to play a greater role in the retention of soldiers than gender, as shown by higher retention of 
HSD soldiers of both genders than GED soldiers of both genders. For example, HSD females 
had higher retention rates than GED males. These trends were true for all cohorts after 2 and 4 
years of service.  
5. Is there any disparity in retention across races of those enlisted soldiers with the same 
education credentials? 
Based on previous and limited research regarding race as it is related to military 
retention, it was not surprising to find that Black soldiers had low retention rates and Hispanic 
soldiers had high retention rates in the Army. These findings supported the work of Booth-
Kewley and colleagues (2002) and Pollack and colleagues (2009) referenced in Chapter 2. For 
the study sample, Black soldiers had the lowest percentage of retention among all racial groups 
for all cohorts at both the 2- and 4-year mark regardless of education credential. Hispanic 
soldiers had the highest percentage of retention among all racial groups for all cohorts at the 2-
year mark for GED and HSD soldiers and for GED soldiers at the 4-year mark.  
Promotion through cross-tabulation 
Research questions regarding promotion: 
1) Are enlisted soldiers with High School Diplomas (HSDs) more likely to be promoted 
than General Education Diplomas (GEDs) enlisted soldiers (career progression)? 
2) Are enlisted soldiers with high test scores more likely to be promoted than enlisted 
soldiers with low test scores? 
3) Are enlisted soldiers with low test scores and High School Diplomas (HSDs) more 
likely to be promoted than enlisted soldiers with low test scores and General 
Education Diplomas (GEDs)? 
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4) Is there any disparity in promotion tracks across genders of those enlisted soldiers 
with the same education credentials? 
5) Is there any disparity in promotion tracks across races of those enlisted soldiers with 
the same education credentials? 
Promotion at 2 years 
As shown in Table 29, two years after enlistment, there was very little difference in 
promotion rates of soldiers with HSD and soldiers with GED credentials. This minimal finding 
was further highlighted by the nonsignificant p value for the 2004 and 2008 cohorts. As such, 
only the 2006 cohort cross-tabulation 2-year promotion data was considered significant and 
worth further investigation. Though the differences still appeared to be minor, the 2006 cohort 
data favored the promotion of HSD soldiers 2 years after enlistment. Specifically, 1.10% more of 
the HSD population was promoted after 2 years of service as compared to the GED population. 
Table 29  
Promotion at 2 years by Education Credential, by Cohort 
Cohort 
Education 
Credential 
% Not 
promoted 
(n) 
% Promoted 
(n) 
Total 
(N) 
 
p value of a 
χ2 test 
2004      
 GED 
 
5.80 
(174) 
94.20 
(2,827) 
100 
(3,001) 
 
 HSD 
 
5.41 
(1,673) 
94.59 
(29,267) 
100 
(30,940) 
 
 Total 
 
5.44 
(1,847) 
94.56 
(32,094) 
100 
(33,941) 
 
0.368 
2006      
 GED 
 
8.36 
(666) 
91.64 
(7,300) 
100 
(7,966) 
 
 HSD 
 
7.26 
(1,969) 
92.74 
(25,149) 
100 
(27,118) 
 
 Total  
 
7.51 
(2,635) 
92.49 
(32,449) 
100 
(35,084) 
 
0.001 
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Note. Source: DMDC, author’s calculations. 
 
There was no significant relationship between AFQT score and 2-year promotion rates 
for the 2004 cohort group (Table 30). However, the cross-tabulation 2-year promotion data 
p values for the 2006 and 2008 cohorts were both significant. Although the percentage 
differences were very small for these two cohorts, the higher AFQT scoring soldiers were 
slightly more likely to be promoted at the 2-year mark than the low-scoring AFQT soldiers. For 
example, the high-scoring soldiers from the 2006 cohort were promoted 1.38% more often than 
their low-scoring peers, and the high-scoring soldiers from the 2008 cohort were promoted 
1.27% more often than their low-scoring peers. 
Table 30  
Promotion at 2 years by AFQT Category, by Cohort 
2008      
 GED 
 
7.78 
(588) 
92.22 
(6,973) 
100 
(7,561) 
 
 HSD 
 
7.23 
(1,860) 
92.77 
(23,855) 
100 
(25,715) 
 
 Total 
 
7.36 
(2,448) 
92.64 
(30,828) 
100 
(33,276) 
 
0.111 
 
 
Cohort 
 
AFQT 
Category 
% Not 
promoted 
(n) 
 
% Promoted 
(n) 
 
Total 
(N) 
 
p value of a 
χ2 test 
2004      
 Low Score  
(CAT IIIB-IV) 
5.29 
(492) 
94.71 
(8,808) 
100 
(9,300) 
 
 High Score 
(CAT I-IIIA) 
5.48 
(1,349) 
94.52 
(23,272) 
100 
(24,621) 
 
 Total 5.43 
(1,841) 
94.57 
(32,080) 
100 
(33,921) 
 
0.494 
2006      
 Low Score  
(CAT IIIB-IV) 
8.38 
(1,085) 
91.62 
(11,865) 
100 
(12,950) 
 
 High Score 
(CAT I-IIIA) 
7.00 
(1,548) 
93.00 
(20,569) 
100 
(22,117) 
 
 Total  7.51 
(2,633) 
92.49 
(32,434) 
100 
(35,067) 
 
<.001 
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Note. Source: DMDC, author’s calculations. 
 
The p value for the 2004 cross-tabulation results pertaining to the influence of AFQT 
score and education on soldier’s promotion 2 years after enlistment remained nonsignificant 
(Table 31). However, the results for the 2006 and 2008 cohort groups were significant. The 
cross-tabulation analysis indicated that HSD soldiers were promoted at a slightly higher 
percentage than GED soldiers of the same test-score category. Furthermore, high-AFQT scorers 
were promoted more than low-AFQT scorers of the same education credential (e.g., high-scoring 
GED were promoted more than low-scoring GED at the 2-year mark), but again, the margin of 
difference was very close. However, unlike the retention data, low-scoring HSD soldiers did not 
surpass the promotion percentage of high-scoring GED soldiers at the 2-year mark for the two 
statistically significant cohorts. These results suggest that unlike the retention findings, AFQT 
score had a stronger association, albeit small, on promotion than did education. This deduction 
was based on the slightly higher and statistically significant results for the 2006 and 2008 cohorts 
that favored the promotion of high-scoring soldiers over low-scoring soldiers, regardless of 
education credential. The influence of the education credential was apparent on a secondary level 
only after the AFQT score.  
2008      
 Low Score  
(CAT IIIB-IV) 
8.16 
(989) 
91.84 
(11,131) 
100 
(12,120) 
 
 High Score 
(CAT I-IIIA) 
6.89 
(1,457) 
93.11 
(19,682) 
100 
(21,139) 
 
 Total 7.35 
(2,446) 
92.65 
(30,813) 
100 
(33,259) 
 
<.001 
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Table 31  
Promotion at 2 years by AFQT Category and Education Credential, by Cohort 
 
Note. Source: DMDC, author’s calculations. 
 
 
 
 
Cohort 
AFQT 
Category and 
Education 
Credential 
 
% Not 
promoted 
(n) 
 
 
% Promoted 
(n) 
 
 
Total 
(N) 
 
 
p value of a 
χ2 test 
2004      
 Low score 
GED 
5.82 
(27) 
94.18 
(437) 
100 
(464) 
 
 Low score  
HSD 
5.26 
(465) 
94.74 
(8,371) 
100 
(8,836) 
 
 High score 
GED 
5.80 
(147) 
94.20 
(2,389) 
100 
(2,536) 
 
 High score 
HSD 
5.44 
(1,202) 
94.56 
(20,883) 
100 
(22,085) 
 
 Total  5.43 
(1,841) 
94.57 
(32,080) 
100 
(33,921) 
 
0.732 
2006      
 Low score  
GED 
8.82 
(271) 
91.18 
(2,803) 
100 
(3,074) 
 
 Low score  
HSD 
8.24 
(814) 
91.76 
(9,062) 
100 
(9,876) 
 
 High score  
GED 
8.08 
(395) 
91.92 
(4,496) 
100 
(4,891) 
 
 High score  
HSD 
6.69 
(1,153) 
93.31 
(16,073) 
100 
(17,226) 
 
 Total  7.51 
(2,633) 
92.49 
(32,434) 
100 
(35,067) 
 
<.001 
2008      
 Low score  
GED 
8.89 
(217) 
91.11 
(2,224) 
100 
(2,441) 
 
 Low score  
HSD 
7.98 
(772) 
92.02 
(8,907) 
100 
(9,679) 
 
 High score  
GED 
7.23 
(370) 
92.77 
(4,748) 
100 
(5,118) 
 
 High Score  
HSD 
6.78 
(1,087) 
93.22 
(14,934) 
100 
(16,021) 
 
 Total 
 
7.35 
(2,446) 
92.65 
(30,813) 
100 
(33,259) 
 
<.001 
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 The cross-tabulation analysis of the influence of gender and education on 2-year 
promotion rates indicated that the output for the 2004 cohort remained nonsignificant (per Table 
32). As hypothesized, the significant results for the 2006 and 2008 cohorts favored male soldiers, 
regardless of education credential, at the 2-year promotion mark. That is to say, male soldiers 
with HSDs and GEDs were promoted more often than their female counterparts, and GED males 
were promoted more than HSD females. 
On the basis of the 2-year promotion cross-tabulation analysis, gender stood out as a 
stronger influence for promotion than education. The largest gender and education differences in 
2-year promotion were present in the 2006 cohort where male soldiers with HSDs were 1.43% 
more likely to be promoted than male soldiers with GEDs and 2.80% more likely to be promoted 
than females with HSDs.  
 
Table 32  
Promotion at 2 years by Gender and Education Credential, by Cohort 
 
 
Cohort 
Gender and 
Education 
Credential 
% Not 
promoted 
(n) 
 
% Promoted 
(n) 
 
Total 
(N) 
 
P value of a 
χ2 test 
2004      
 GED female 
 
5.14 
(11) 
94.86 
(203) 
100 
(214) 
 
 HSD female 
 
5.92 
(275) 
94.08 
(4,373) 
100 
(4,648) 
 
 GED male 
 
5.85 
(163) 
94.15 
(2,624) 
100 
(2,787) 
 
 HSD male 
 
5.32 
(1,398) 
94.68 
(24,894) 
100 
(26,292) 
 
 Total  
 
5.44 
(1,847) 
94.56 
(32,094) 
100 
(33,941) 
 
0.288 
2006      
 GED female 
 
9.31 
(61) 
90.69 
(594) 
100 
(655) 
 
 HSD female 
 
9.65 
(382) 
90.35 
(3,576) 
100 
(3,958) 
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Note. Source: DMDC, author’s calculations. 
 
The cross-tabulation analysis of the influence of race and education on 2-year promotion 
(shown in Table 33) reported significant p-value results for all cohort groups. More Hispanic 
GED soldiers were promoted at the 2-year mark than Hispanic HSD soldiers for both the 2004 
and 2008 cohorts. The same trend, more GED promotion than HSD promotion, was true of the 
soldiers racially classified as Other in the 2004 cohort. The reverse finding was noted for the 
2006 cohort with higher promotion rates for Hispanics and Other soldiers with HSDs than those 
with GEDs. Within racial groupings, the 2006 cohort was the only cohort that yielded expected 
results at the 2-year mark with more HSD soldiers promoted than GED soldiers for each racial 
group.  
Black soldiers, regardless of education credential, were still the least likely racial group 
to be promoted at the 2-year mark. In other words, Black HSD soldiers were surpassed for 2-year 
promotion by soldiers racially identified as White, Hispanic, or Other with GEDs in every 
cohort.  
 GED male 
 
8.28 
(605) 
91.72 
(6,706) 
100 
(7,311) 
 
 HSD male 
 
6.85 
(1,587) 
93.15 
(21,573) 
100 
(23,160) 
 
 Total  
 
7.51 
(2,635) 
92.49 
(32,449) 
100 
(35,084) 
 
<.001 
2008      
 GED female 
 
8.42 
(51) 
91.58 
(555) 
100 
(606) 
 
 HSD female 
 
8.86 
(337) 
91.14 
(3,467) 
100 
(3,804) 
 
 GED male 
 
7.72 
(537) 
92.28 
(6,418) 
100 
(6,955) 
 
 HSD male 
 
6.95 
(1,523) 
93.05 
(20,388) 
100 
(21,911) 
 
 Total 
 
7.36 
(2,448) 
92.64 
(30,828) 
100 
(33,276) 
 
<.001 
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Of the potential data trends pertaining to the influence of race and education on 
promotion, the low percentage of Black soldiers promoted after 2 years of service was the only 
consistent theme from the cross-tabulation analysis. Otherwise, Hispanic soldiers were the most 
highly promoted racial group of either educational category for the 2004 cohort as were White 
soldiers of the 2006 cohort. The largest promotion difference between racial groups were 
between Hispanic and Black GED soldiers of the 2004 cohort, 7.71%, and White and Black HSD 
soldiers of the 2006 cohort, 3.98%, in favor of the promotion of Hispanic and White soldiers, 
respectively. 
Table 33 
Promotion at 2 years by Race and Education Credential, by Cohort 
 
 
 
Cohort 
Race and 
Education 
Credential 
% Not 
promoted 
(n) 
 
% Promoted 
(n) 
 
Total 
(N) 
 
p value of a 
χ2 test 
2004      
 White GED 
 
5.68 
(122) 
94.32 
(2,026) 
100 
(2,148) 
 
 White HSD 
 
5.05 
(960) 
94.95 
(18,046) 
100 
(19,006) 
 
 Black GED 
 
11.16 
(24) 
88.84 
(191) 
100 
(215) 
 
 Black HSD 
 
7.63 
(328) 
92.37 
(3,971) 
100 
(4,299) 
 
 Hispanic GED 3.45 
(10) 
96.55 
(280) 
100 
(290) 
 
 Hispanic HSD 
 
4.86 
(215) 
95.14 
(4,210) 
100 
(4,425) 
 
 Other GED 
 
5.17 
(18) 
94.83 
(330) 
100 
(348) 
 
 Other HSD 
 
5.30 
(170) 
94.70 
(3,040) 
100 
(3,210) 
 
 Total  
 
5.44 
(1,847) 
94.56 
(32,094) 
100 
(33,941) 
 
<.001 
2006      
 White GED 
 
7.76 
(440) 
92.24 
(5,233) 
100 
(5,673) 
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Note. Source: DMDC, author’s calculations. 
 
Promotion at 4 years 
The cross-tabulation analyses of enlisted promotions by education credential 4 years after 
enlistment were significant for all cohorts, as suggested by the significant p values displayed in 
Table 34. The 4-year promotion cross-tabulation data indicated that soldiers with HSDs were 
promoted at a higher percentage than soldiers with GED credentials for all three cohort groups. 
 White HSD 
 
6.69 
(1,153) 
93.31 
(16,093) 
100 
(17,246) 
 
 Black GED 
 
14.18 
(93) 
85.82 
(563) 
100 
(656) 
 
 Black HSD 
 
10.67 
(355) 
89.33 
(2,973) 
100 
(3,328) 
 
 Hispanic GED 8.20 
(68) 
91.80 
(761) 
100 
(829) 
 
 Hispanic HSD 
 
6.91 
(241) 
93.09 
(3,246) 
100 
(3,487) 
 
 Other GED 
 
8.04 
(65) 
91.96 
(743) 
100 
(808) 
 
 Other HSD 
 
7.20 
(220) 
92.80 
(2,837) 
100 
(3,057) 
 
 Total  
 
7.51 
(2,635) 
92.46 
(32,449) 
100 
(35,084) 
 
<.001 
2008      
 White GED 
 
7.56 
(417) 
92.44 
(5,096) 
100 
(5,513) 
 
 White HSD 
 
6.90 
(1,104) 
93.10 
(14,905) 
100 
(16,009) 
 
 Black GED 
 
10.84 
(67) 
89.16 
(551) 
100 
(618) 
 
 Black HSD 
 
9.68 
(389) 
90.32 
(3,629) 
100 
(4,018) 
 
 Hispanic GED 6.48 
(55) 
93.52 
(794) 
100 
*849) 
 
 Hispanic HSD 
 
7.01 
(222) 
92.99 
(2,946) 
100 
(3,168) 
 
 Other GED 
 
8.43 
(49) 
91.57 
(532) 
100 
(581) 
 
 Other HSD 
 
5.75 
(145) 
94.25 
(2,375) 
100 
(2.520) 
 
 Total  
 
7.36 
(2,448) 
92.64 
(30,828) 
100 
(33,276) 
 
<.001 
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The difference in promotion between the two education credentials was more pronounced at 4 
years than it was at 2 years (Table 29). After 4 years of service, the HSD population was 
promoted 6.57%, 8.27%, and 5.86% more than the respective GED population for the 2004, 
2006, and 2008 cohorts.  
Although promotion rates of soldiers with HSDs exceeded the promotion rates of GED 
soldiers, as hypothesized, the percentage of soldiers promoted after 4 years of service was 
dramatically lower than the 2-year promotion rates. In fact, the majority of soldiers that remained 
in the Army at the 4-year mark were not promoted. 
Table 34  
Promotion at 4 years by Education Credential, by Cohort 
Note. Source: DMDC, author’s calculations. 
 
 
 
Cohort 
 
Education 
Credential 
% Not 
promoted  
(n) 
 
% Promoted 
(n) 
 
Total 
(N) 
 
p value of 
a χ2 test 
2004      
 GED 60.14 
(415) 
39.86 
(275) 
100 
(690) 
 
 HSD 
 
53.57 
(6,063) 
46.43 
(5,255) 
100 
(11,318) 
 
 Total 
 
53.95 
(6,478) 
46.05 
(5,530) 
100 
(12,008) 
 
0.001 
2006      
 GED 69.03 
(1,277) 
30.97 
(573) 
100 
(1,850) 
 
 HSD 
 
60.76 
(5,979) 
39.24 
(3,862) 
100 
(9,841) 
 
 Total 
 
62.06 
(7,256) 
37.94 
(4,435) 
100 
(11,691) 
 
<.001 
2008      
 GED 71.96 
(1,455) 
28.04 
(567) 
100 
(2,022) 
 
 HSD 
 
66.10 
(6,916) 
33.90 
(3,547) 
100 
(10,463) 
 
 Total 
 
67.05 
(8,371) 
32.95 
(4,114) 
100 
(12,485) 
 
<.001 
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 Table 35 shows the results of the cross-tabulation analysis for the influence of AFQT 
score on 4-year promotion. Unlike the 2-year promotion data, all cohort groups had significant 
cross-tabulation promotion results for AFQT scores at the 4-year mark. Again, the percentage of 
soldiers that were promoted at the 4-year mark was less than 50%. Four years after enlistment, 
soldiers with high-AFQT scores were more likely to be promoted than soldiers with low-AFQT 
scores. Soldiers in the high-scoring AFQT category were promoted 7.55%, 9.87%, and 9.43% 
more often than soldiers from the low-scoring AFQT category for the 2004, 2006, and 2008 
cohorts, respectively. 
Table 35 
Promotion at 4 years by AFQT Category, by Cohort 
Note. Source: DMDC, author’s calculations. 
 
 
 
Cohort 
AFQT 
Category 
% Not 
promoted  
(n) 
 
% Promoted 
(n) 
 
Total 
(N) 
 
p value of a 
χ2 test 
2004      
 Low Score  
(CAT IIIB-IV) 
60.29 
(1.148) 
39.71 
(756) 
100 
(1,904) 
 
 High Score 
(CAT I-IIIA) 
52.75 
(5,325) 
47.26 
(4,772) 
100 
(10,097) 
 
 Total 
 
53.94 
(6,473) 
46.06 
(5,528) 
100 
(12,001) 
 
<.001 
2006      
 Low Score  
(CAT IIIB-IV) 
69.43 
(2,042) 
30.57 
(899) 
100 
(2,941) 
 
 High Score 
(CAT I-IIIA) 
59.56 
(5,208) 
40.44 
(3,536) 
100 
(8,744) 
 
 Total 
 
62.05 
(7,250) 
37.95 
(4,435) 
100 
(11,685) 
 
<.001 
2008      
 Low Score  
(CAT IIIB-IV) 
74.17 
(2,265) 
25.83 
(789) 
100 
(3,054) 
 
 High Score 
(CAT I-IIIA) 
64.74 
(6,102) 
35.26 
(3,323) 
100 
(9,425) 
 
 Total 
 
67.05 
(8,367) 
32.95 
(4,112) 
100 
(12,479) 
 
<.001 
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The analysis of 4-year promotion by AFQT test-score category and education credential 
showed significant relationships for all cohort groups as indicated by the p values (Table 36). For 
all cohort groups, HSD soldiers with high-AFQT scores had the highest promotion rates (47.73% 
for 2004 cohort, 41.67% for 2006 cohort, and 36.48 for the 2008 cohort).  
The HSD soldiers of the 2006 and 2008 cohorts were promoted at a greater percentage 
than GED soldiers of the same test-score category (e.g., low HSD promoted more than low 
GED) at 4 years. Additionally, the 2006 and 2008 cohorts had a larger percentage of high scorers 
who were promoted than low scorers of the same education credential (e.g., high GED promoted 
more than low GED). These scenarios did not hold for the 2004 cohort. Although almost 50% of 
those 2004 high-scoring HSD soldiers who were still in the Army after 4 years of service were 
promoted, approximately 40% of low-scoring GED, 40% of low-scoring HSD soldiers, and 40% 
of high-scoring GED were also promoted at the 4-year mark. Therefore, the only notable 
difference for the 2004 cohort was an increased promotion of high-scoring HSD soldiers by 
nearly 8% compared to the rest of the cohort.  
Table 36  
Promotion at 4 years by AFQT Category and Education Credential, by Cohort 
 
 
 
Cohort 
AFQT 
Category and 
Education 
Credential 
 
% Not 
promoted  
(n) 
 
 
% Promoted 
(n) 
 
 
Total 
(N) 
 
 
p value of a 
χ2 test 
2004      
 Low score  
GED 
60.00 
(51) 
40.00 
(34) 
100 
(85) 
 
 Low score  
HSD 
60.31 
(1,097) 
39.69 
(722) 
100 
(1,819) 
 
 High score  
GED 
60.10 
(363) 
39.9 
(241) 
100 
(604) 
 
 High score  
HSD 
52.27 
(4,962) 
47.73 
(4,531) 
100 
(9,493) 
 
 Total  53.94 
(6,473) 
46.06 
(5,528) 
100 
(12,001) 
 
<.001 
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Note. Source: DMDC, author’s calculations. 
 
Furthermore, unlike the retention data, the promotion percentages of low-scoring HSD 
soldiers did not surpass that of high-scoring GED soldiers. The results for the 2006 and 2008 
cohorts presented in Table 36 support the findings from Table 31 that AFQT score had a greater 
influence on promotion than education. 
All cohorts exhibited significant cross-tabulation p-value results regarding 4-year 
promotion related to gender and education-credential relationships (Table 37). Education was a 
strong indicator of 4-year promotion, but there were some exceptions. For example, for all cohort 
groups, male soldiers with HSDs had the highest promotion rate at the 4-year mark. With the 
exception of the 2008 cohort group, female soldiers with HSDs had the second highest rate of 
promotion (42.03% for the 2004 cohort group and 36.17% for the 2006 cohort group). However, 
for the 2008 cohort group, a higher percentage of female GED soldiers were promoted than were 
2006      
 Low score  
GED 
77.73 
(363) 
22.27 
(104) 
100 
(467) 
 
 Low score  
HSD 
67.87 
(1,679) 
32.13 
(795) 
100 
(2,474) 
 
 High score  
GED 
66.09 
(914) 
33.91 
(469) 
100 
(1,383) 
 
 High score  
HSD 
58.33 
(4,294) 
41.67 
(3,067) 
100 
(7,361) 
 
 Total  62.05 
(7,250) 
37.95 
(4,435) 
100 
(11,685) 
 
<.001 
2008      
 Low score  
GED 
76.65 
(325) 
23.35 
(99) 
100 
(424) 
 
 Low score  
HSD 
73.76 
(1,940) 
26.24 
(690) 
100 
(2,630) 
 
 High score  
GED 
70.71 
(1,130) 
29.29 
(468) 
100 
(1,598) 
 
 High score  
HSD 
63.52 
(4,972) 
36.48 
(2,855) 
100 
(7,827) 
 
 Total  67.05 
(8,367) 
32.95 
(4,112) 
100 
(12,479) 
 
<.001 
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female HSD soldiers (29.52% compared 28.92%). The lowest promotion rate at the 4-year mark 
was noted for GED males from the 2006 and 2008 cohort groups and GED females from the 
2004 cohort. For both the 2006 and the 2008 cohorts, GED female soldiers had a higher 
promotion percentage than GED male soldiers and vice versa for HSD soldiers after 4 years. The 
cause of this change was unclear through cross-tabulation analysis.  
The 4-year promotion results did not produce the same interpretation as the 2-year 
results. At 2 years, gender was the stronger promotion indicator, but at 4 years, education was the 
stronger promotion indicator. The largest gender and education differences for 4-year promotion 
were among the 2006 and 2008 cohorts. The 8.97% promotion difference favoring HSD males of 
the 2006 cohort over GED males was the largest educational comparison difference. Likewise, 
the 5.71% promotion favoring the 2008 cohort HSD males over HSD females was the largest 
gender difference (Table 37). 
Table 37 
Promotion at 4 years by Gender and Education Credential, by Cohort 
 
 
Cohort 
Gender and 
Education 
Credential 
% Not 
promoted  
(n) 
 
% Promoted 
(n) 
 
Total 
(n) 
 
p value of a 
χ2 test 
2004      
 GED female 
 
64.81 
(35) 
35.19 
(19) 
100 
(54) 
 
 HSD female 
 
57.97 
(749) 
42.03 
(543) 
100 
(1,292) 
 
 GED male 
 
59.75 
(380) 
40.25 
(256) 
100 
(636) 
 
 HSD male 
 
53.00 
(5,314) 
47.00 
(4,712) 
1200 
(10,026) 
 
 Total  
 
53.95 
(6,478) 
46.05 
(5,530) 
100 
(12,008) 
 
<.001 
2006      
 GED female 
 
65.08 
(82) 
34.92 
(44) 
100 
(126) 
 
 HSD female 63.83 36.17 100  
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Note. Source: DMDC, author’s calculations. 
 
The cross-tabulation 4-year promotion results for all cohorts by race and education were 
significant based on the calculated p-value results provided in Table 38. Within racial groupings, 
HSD soldiers were promoted more often than GED soldiers with one exception, Hispanic 
soldiers from the 2008 cohort. As was true for the 2-year promotion results, Hispanic soldiers 
with GEDs in the 2008 cohort were promoted slightly more often than Hispanic soldiers with 
HSDs after 4 years of service.  
In general, the cross-tabulation results supported the importance of education given that 
higher promotion percentages were evident for HSD soldiers over GED soldiers, regardless of 
race. In other words, HSD soldiers of all racial groups were promoted at higher percentages than 
their GED counterparts at 4 years, with the one exception of Hispanics in the 2008 cohort group.  
White HSD soldiers had the highest promotion percentage after 4 years of service for all 
cohorts. Black soldiers with HSDs had the lowest promotion percentage after 4 years of service 
for all cohorts. Among soldiers with GED credentials, Black soldiers had the lowest promotion 
 (734) (416) (1,150) 
 GED male 
 
69.32 
(1,195) 
30.68 
(529) 
100 
(1,724) 
 
 HSD male 
 
60.35 
(5,245) 
39.65 
(3,446) 
100 
(8,691) 
 
 Total  
 
62.06 
(7,256) 
37.94 
(4,435) 
100 
(11,691) 
 
<.001 
2008      
 GED female 
 
70.48 
(117) 
29.52 
(49) 
100 
(166) 
 
 HSD female 
 
71.08 
(956) 
28.92 
(389) 
100 
(1,345) 
 
 GED male 
 
72.09 
(1,338) 
27.91 
(518) 
100 
(1,856) 
 
 HSD male 
 
65.37 
(5,960) 
34.63 
(3,158) 
100 
(9,118) 
 
 Total  
 
67.05 
(8,371) 
32.95 
(4,114) 
100 
(12,485) 
 
<.001 
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percentage for the 2006 and 2008 cohorts, and soldiers racially identified as Other had the lowest 
promotion percentage for the 2004 cohort.  
Although the racial promotion differences were still bleak for Black soldiers at 4 years, 
Black HSD soldiers were no longer behind the promotion of White and Hispanic GED soldiers 
as they were at the 2-year mark. The largest HSD difference was 6.72% between White and 
Black soldiers of the 2004 cohort. Both the 2006 and the 2008 cohorts had large and similar 
Hispanic and Black GED promotion differences of 12.87% and 12.53%, respectively. 
Table 38  
Promotion at 4 years by Race and Education Credential, by Cohort 
 
 
Cohort 
Race and 
Education 
Credential 
% Not 
promoted  
(n) 
 
% Promoted 
(n) 
 
Total 
(N) 
 
p value of 
a χ2 test 
2004      
 White GED 
 
59.39 
(291) 
40.61 
(199) 
100 
(490) 
 
 White HSD 
 
52.51 
(3,929) 
47.49 
(3,553) 
100 
(7,482) 
 
 Black GED 
 
60.98 
(25) 
39.02 
(16) 
100 
(41) 
 
 Black HSD 
 
59.23 
(674) 
40.77 
(464) 
100 
(1,138) 
 
 Hispanic GED 
 
61.73 
(50) 
38.27 
(31) 
100 
(81) 
 
 Hispanic HSD 
 
54.32 
(8055) 
45.68 
(677) 
100 
(1,482) 
 
 Other GED 
 
62.82 
(49) 
37.18 
(29) 
100 
(78) 
 
 Other HSD 
 
53.87 
(655) 
46.13 
(561) 
100 
(1,216) 
 
 Total  
 
53.95 
(6,478) 
46.05 
(5,530) 
100 
(12,008) 
 
<.001 
2006      
 White GED 
 
67.70 
(920) 
32.30 
(439) 
100 
(1,359) 
 
 White HSD 
 
59.73 
(3,936) 
40.27 
(2,654) 
100 
(6,590) 
 
 Black GED 78.99 21.01 100  
 112 
 
Note. Source: DMDC, author’s calculations, 
 
Summary on promotion through cross-tabulation 
1) Are enlisted soldiers with High School Diplomas (HSDs) more likely to be promoted 
than General Education Diplomas (GEDs) enlisted soldiers (career progression)? 
The cross-tabulation results for promotion were not as clear as they were for retention for 
most measures. With reference to the influence of education credentials (i.e., HSD and GED) on 
promotion after 2 years of service, a significant relationship was only noted for the 2006 cohort 
 (94) (25) (119) 
 Black HSD 
 
64.69 
(568) 
35.31 
(310) 
100 
(878) 
 
 Hispanic GED 
 
66.12 
(121) 
33.88 
(62) 
100 
(183) 
 
 Hispanic HSD 
 
63.97 
(758) 
36.03 
(427) 
100 
(1,185) 
 
 Other GED 
 
75.13 
(142) 
24.87 
(47) 
100 
(189) 
 
 Other HSD 
 
60.35 
(717) 
39.65 
(471) 
100 
(1,188) 
 
 Total  
 
62.06 
(7,256) 
37.94 
(4,435) 
100 
(11,691) 
 
<.001 
2008      
 White GED 
 
71.96 
(1,083) 
28.04 
(422) 
100 
(1,505) 
 
 White HSD 
 
65.35 
(4,478) 
34.65 
(2,374) 
100 
(6,852) 
 
 Black GED 
 
78.57 
(110) 
21.43 
(30) 
100 
(140) 
 
 Black HSD 
 
69.51 
(946) 
30.49 
(415) 
100 
(1,361) 
 
 Hispanic GED 
 
66.04 
(140) 
33.96 
(72) 
100 
(212) 
 
 Hispanic HSD 
 
66.90 
(772) 
33.10 
(382) 
100 
(1,154) 
 
 Other GED 
 
73.94 
(122) 
26.06 
(43) 
100 
(165) 
 
 Other HSD 
 
65.69 
(720) 
34.31 
(376) 
100 
(1,096) 
 
 Total  
 
67.05 
(8,371) 
32.95 
(4,114) 
100 
(12,485) 
 
<.001 
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group. At 4 years of service, all three cohort groups had significant cross-tabulation results 
related to promotion and education credentials. Of the significant cross-tabulation results, HSD 
soldiers had higher promotion rates than GED soldiers, as hypothesized. The differences, as 
previously discussed, favored the promotion of HSD soldiers, but overall a much smaller 
percentage of HSD and GED soldiers were promoted after 4 years of service than after 2 years of 
service.  
2) Are enlisted soldiers with high test scores more likely to be promoted than enlisted 
soldiers with low test scores? 
Again, the 2004 cohort cross-tabulation 2-year promotion results were nonsignificant. 
However, for the 2006 and 2008 cohort groups at the 2-year mark and the 2004, 2006, and 2008 
cohort groups at the 4-year mark, high-scoring soldiers were promoted more often than low-
scoring soldiers. At the 2-year mark, the difference in promotion percentages for the 2006 and 
2008 cohorts was minimal with the majority of soldiers promoted. By the 4th year of service, 
very few soldiers were promoted and the difference had increased to nearly 7% to 9% in favor of 
HSD soldiers. 
3) Are enlisted soldiers with low test scores and High School Diplomas (HSDs) more 
likely to be promoted than enlisted soldiers with low test scores and General 
Education Diplomas (GEDs)? 
No significant cross-tabulation promotion results were associated with the 2004 cohort at 
the 2-year mark. The significant results for the 2006 and 2008 cohorts indicated that HSD 
soldiers were promoted at a higher percentage than GED soldiers of the same test-score category 
(e.g., high-scoring HSD soldiers were promoted more than high-scoring GED soldiers) at 2 and 4 
years. Also, as expected, high-scoring soldiers in the 2006 and 2008 cohorts were promoted at a 
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higher rate than low-scoring soldiers of the same education credential (e.g., high-scoring GED 
soldiers were promoted more than low-scoring GED soldiers) at the 2- and 4-year marks. This 
scenario did not hold for the 2004 cohort at 4 years of service. The only notable difference in 
promotion percentages for the 2004 cohort at 4 years was favoring the high-scoring HSD soldiers 
by nearly 8% over the rest of the cohort. Additionally, unlike results from the retention analysis, 
low-scoring HSD soldiers did not surpass high-scoring GED soldiers for promotion at 2 or 4 
years for any of the statistically significant cohorts.  
On the basis of this finding, it is possible that, as previously discussed in the retention 
section of this chapter, education may have more of an impact on retention and less of an impact 
on promotion in the Army. In fact, it is possible that the AFQT score may, in fact, have a greater 
impact on promotion than education credentials.  
4) Is there any disparity in promotion tracks across genders of those enlisted soldiers 
with the same education credentials? 
The 2004 two-year promotion cross-tabulation results were nonsignificant when 
examining the influence of gender and education. The 2-year promotion results highlighted the 
influence of gender whereas the 4-year promotion results suggested a greater importance for 
education credentials. Specifically, for the 2006 and 2008 cohorts 2 years after enlistment, male 
soldiers had higher promotion percentages than female soldiers, regardless of education 
credentials. Conversely, 4 years after enlistment, education was a stronger predictor of 
promotion than gender as indicated by the higher promotion of male and female HSD soldiers 
over male and female GED soldiers for the 2004 and 2006 cohorts. 
Interestingly, for the 2006 and 2008 cohort groups, female GED soldiers were more 
likely to be promoted than male GED soldiers at the 4-year mark, but males were more likely to 
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be promoted than females among the HSD population. The reason for this gender difference at 4 
years for the 2006 and 2008 cohorts was unclear from the cross-tabulation output. 
5) Is there any disparity in promotion tracks across races of those enlisted soldiers with 
the same education credentials? 
All cross-tabulation results regarding race and education were significant at 2 and 4 years 
after enlistment for all cohort groups. The 2006 cohort at the 2- and 4-year marks and the 2004 
cohort at the 4-year mark provided expected results, showing more HSD soldiers promoted than 
GED soldiers within racial groups. At the 2-year mark, Hispanic soldiers led the promotion 
percentages of either educational category for the 2004 cohort, as did White soldiers for the 2006 
cohort. Moreover, 2 years after enlistment Hispanic soldiers with GEDs were promoted at a 
greater percentage than Hispanic soldiers with HSDs for the 2004 and 2008 cohorts. The same 
was true of the soldiers racially identified as Other in the 2004 cohort at 2 years. After 4 years of 
service GED Hispanic soldiers from the 2008 cohort continued to be promoted more frequently 
than HSD Hispanic soldiers. With the exception of the Hispanic 2008 cohort data, all 4-year 
promotion results favored the promotion of HSD soldiers over GED soldiers, in general, and 
within racial groups. In other words, all HSD soldiers were promoted at higher rates than GED 
soldiers (i.e., Black HSD promoted more than White, Hispanic, and Other GED), and therefore 
within racial groups (i.e., Black HSD promoted more than Black GED). Hence, the educational 
influence was apparent regardless of racial classification at 4 years. Still, the influence of race 
was noted. White soldiers had the highest 4-year promotion percentage among HSD and GED 
soldiers for the 2004 cohort. Additionally, Black soldiers were reported with the lowest 
promotion percentages regardless of education credential for all cohorts at 2 years and the 2006 
and 2008 cohorts at 4 years. For the 2-year results, this meant that Black soldiers with HSDs and 
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GEDs were the two least promoted subsamples of all cohorts. At 4 years, Black GED soldiers 
remained the least promoted subgroup for the 2006 and 2008 cohorts, but the Black HSD 
subgroups for these cohorts at 4 years were promoted more than White and Other GED soldiers. 
Black HSD soldiers from the 2006 cohort were also promoted more that Hispanic GED soldiers, 
but the same could not be said of the 2008 cohort due to the high promotion of Hispanic GED 
soldiers. 
Logistic Regression 
Logistic regression analysis builds on the cross-tabulation results by holding other 
variables constant where cross-tabulation may become confounded. As such, results from a 
correctly specified logistic regression model have the potential to uncover the influence of 
relationships between independent and dependent variables. In fact, the goal of logistic 
regression is to highlight the influence of independent variable contributions on the probability 
and odds of dichotomous categorical dependent-variable outcomes (Huck, 2012; Lawal, 2003a, 
2003b; Rindskopf, 1990; Smithson & Merkle, 2014; Studenmund, 2006a; Tabachnick & Fidell, 
2007b; Wright, 1995). In other words, logistic regression predicts the probability that the 
observations are associated with either dependent-variable outcome (e.g., promotion or 
retention). Therefore, the sequential inclusion of additional terms to the logistic regression 
models, Equations 3 through 6, were not intended to create the most parsimonious model but 
rather to uncover how the additional variables changed the odds ratios of the models and 
continued to inform the research.  
logit q = b0 + bedXed + btXt + ε           (3) 
logit q = b0 + bedXed + btXt + bsXs + ε          (4) 
logit q = b0 + bedXed + btXt + bsXs + br-bXr-b + br-hXr-h + br-oXr-o + ε      (5) 
logit q = b0+bedXed+btXt +bsXs+br-bXr-b+br-hXr-h+br-oXr-o+br-edXr-ed +bs-edXs-ed +bt-edXt-ed +ε  (6) 
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As a reminder, the four logistical regression models, Equations 3 through 6, were used 
for this investigation of Army retention and promotion at the 2- and 4-year marks for each of the 
three cohort groups. The variable q on the left side of each equation represented one of the four 
dependent variables, namely promotion or retention at 2 or 4 years. For all of the equations, the 
term b0 represented the intercept and the symbol ε represented the error for the equation. 
Furthermore, all additional b and X terms were odds ratios (b) and variables (X) for the 
associated subtext of the term. For example, bedXed represented the odds ratio for education plus 
the education variable. Hence, the first model, Equation 3, consisted of the education 
independent-variable measures to include education credential (ed) and AFQT category (t). The 
second model, Equation 4, incorporated the gender classification(s). The third model, Equation 
5, added the three racial dummy variables (r-b, r-h, and r-o). Finally, the fourth model, Equation 
6, included the three interactions of interest: race and education (r-ed), gender and education (s-
ed), and AFQT category and education (t-ed).  
Output for the logistic regression models is displayed in table format by cohort group. 
Therefore, one table includes the four models (Equations 3 through 6) for retention or promotion 
at 2 years and again at 4 years for one of the three cohorts. The values in the tables are odds 
ratios as described in Chapter 3. A significant odds ratio is noted with an asterisk/star and 
symbolized as *. Three stars (***) indicates a significant odds ratio at a value less than or equal 
to 0.01, two stars (**) less than or equal to 0.05, and one star (*) less than or equal to 0.1.  
Each table includes a pseudo R
2
 value for each model. The pseudo R
2
 indicates how well 
the constructed model predicts the dependent response. In other words, the pseudo R
2
 statistic is 
a measure of model fit. The range for pseudo R
2
 values is zero to one. The higher the pseudo R
2
 
value, the stronger the correlation between the model construction and the data. As displayed in 
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the next six tables, the pseudo R
2
 values for these models were not strong, a fact that is discussed 
further in Chapter 5.  
Logistic regression on retention 
Table 39  
 
Logistic Regression Odds Ratio Retention Output at 2 and 4 years for the 2004 Cohort 
 
 Retention at 2 years Retention at 4 years 
 1 2 3 4 1 2 3 4 
Education 2.55*** 2.67*** 2.66*** 2.86*** 4.06*** 4.18*** 4.24*** 2.54*** 
AFQT 1.51*** 1.45*** 1.48*** 1.40*** 2.89*** 2.75*** 2.70*** 1.74*** 
Gender  1.70*** 1.70*** 1.97***  1.79*** 1.74*** 1.58** 
Black   0.95 0.94   0.70*** 0.70*** 
Hispanic   1.35*** 1.32***   1.35*** 1.34*** 
Other   1.09* 1.04   1.08 1.06 
Test*Ed    1.06    1.60*** 
Sex*Ed    0.85    1.11 
Race*Ed    1.01    1.01 
Pseudo R
2 
0.02 0.03 0.03 0.03 0.06 0.07 0.07 0.08 
Note. Source: DMDC, author’s calculations. 
 
 The logistic regression retention output for the 2004 cohort at 2 and 4 years, displayed in 
Table 39, indicated several significant odds ratios for the models, despite low pseudo R
2
 values. 
In particular, the odds ratios for education and AFQT score were almost doubled from 2 years to 
4 years in all models. The odds ratios for all other variables, (i.e., gender, race, and interactions) 
did not change greatly between the two time points or across models.  
The odds ratio for the education variable addressed the retention research question 
regarding whether HSD soldiers served longer in the Army than GED soldiers. In all models, the 
odds ratios, as hypothesized, favored the retention of HSD soldiers over GED soldiers for the 
2004 cohort. The output provided in Table 39 for the 2004 cohort group indicated that HSD 
soldiers were roughly three to four times more likely to be retained 2 and 4 years after enlistment 
than GED soldiers. The odds ratios for education increased slightly with the addition of 
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interaction terms (Model 4) at the 2-year mark but dropped, as would be expected, at the 4-year 
mark.  
The logistic regression output for the 2004 cohort group on the influence of AFQT test 
scores on retention favored soldiers with high test scores over soldiers with low test scores. The 
AFQT-score variable was significant in all models and was similar to the education variable for 
2004 cohort retention logistic regression data at 2 and 4 years of service. After 2 years of service, 
soldiers who scored higher on the AFQT were 40% to 50% more likely to be retained than low-
scoring soldiers. The retention differences between low- and high-scoring soldiers grew to 
almost three times in favor of the retention of high-scoring soldiers at the 4-year mark. The odds 
ratios for AFQT were reduced with the addition of variables to the models. This was especially 
true with the addition of interaction terms to Model 4 at 2 and 4 years. 
The gender variable was a significant factor in all models at the 2- and 4-year mark but 
decreased in significance with the addition of the interaction terms (Model 4) at the 4-year mark. 
Oddly, the inclusion of the interaction terms improved the odds ratio for the 2-year data but 
reduced the odds ratio and level of significance for the gender variable at the 4-year mark. 
Nonetheless, all gender-variable odds-ratio results favored the retention of males by roughly 2:1 
over females at 2 and 4 years for the 2004 cohort. 
The interpretation of the racial variables was not as straightforward as the odds ratios of 
the previously discussed variables. The odds-ratio data for Black soldiers was only significant at 
the 4-year mark and indicated that Black soldiers were 30% less likely to be retained than other 
racial groups in the 2004 cohort. The odds ratios for Hispanic soldiers were significant at the 2- 
and 4-year marks for both Model 3 and Model 4, and indicated that Hispanic soldiers were 
roughly 30% more likely to be retained in the Army than other racial groups in the 2004 cohort. 
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Additionally, the odds ratio for soldiers racially identified as Other was significant at the 2-year 
mark for Model 3 but no longer significant with the addition of interaction terms in Model 4. In 
Model 3, the significant odds ratio for soldiers racially identified as Other indicated a preference 
by 9% for the retention of soldiers classified as Other over White, Black, or Hispanic soldiers for 
the 2004 cohort 2 years after enlistment.  
With reference to the interaction variables included in Model 4, only one interaction was 
significant, the Test*Ed interaction, at the 4-year mark. Both independent variables that created 
the interaction (i.e., AFQT score and education) also remained significant in Model 4 four years 
after enlistment.  
For Models 1, 2, and 3 the education-variable odds ratio provided a comparison of HSD 
soldiers controlling for AFQT score, gender, and race to GED soldiers controlling for AFQT 
score, gender, and race. Similarly, for Models 1, 2, and 3 the AFQT-variable odds ratio provided 
a comparison between high-scoring AFQT soldiers controlling for education credential, gender, 
or race to low-scoring AFQT soldiers controlling for education credential, gender, or race. With 
the addition of the interaction term, Model 4, an adjustment was made that changed the 
interpretation of the odds ratio for associated variables.  
To accurately interpret the Test*Ed interaction term required multiplication of the odds 
ratios presented in Table 39. Three odds ratios from the 4-year retention data (Table 39) were 
necessary for the computations: Education (2.54), AFQT (1.74), and Test*Ed (1.60). The 
significant Test*Ed interaction term in the 2004 four-year retention Model 4 changed the 
interpretation of the AFQT and education odds ratios. The significant Test*Ed interaction 
variable still allowed for a comparison among variables (education and AFQT) but only for one 
subgroup at a time (i.e., a comparison of high and low scorers with GEDs, or a comparison of 
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HSD and GED with low scores). For example, the odds ratio for AFQT score in Model 4 after 4 
years of service in Table 39 is 1.74. This value suggests that high scorers are 74% more likely to 
be retained than low scorers, controlling for education, race, or gender. With the significant 
Test*Ed interaction term, the odds ratio of 1.74 for the AFQT score in Model 4 of Table 39 still 
suggests a 74% larger retention for high scorers but with an education classification to include 
only GED soldiers. Similarly, the 2.54 odds ratio for education in the fourth model suggests that 
for all low-scoring soldiers, HSD soldiers are 154% more likely to be retained than GED 
soldiers. 
As such the interaction findings revealed four key points regarding the retention of 
soldiers from the 2004 cohort after 4 years of service:  
1. Among GED soldiers, the retention of high-scoring soldiers was 74% higher than low-
scoring soldiers;  
odds ratio AFQT (high)/AFQT (low) for Education= 
GED: b [1.AFQT] = 1.74  
2. Among HSD soldiers, the retention of high-scoring soldiers was 78% higher than low-
scoring soldiers;  
odds ratio AFQT (high)/AFQT (low) for Education= 
HSD: b [1.AFQT]*b [Test*Ed] = 1.74  1.6 = 1.78 
3. Among low-scoring soldiers, the retention of HSD soldiers was 154% greater than GED 
soldiers;  
odds ratio Education (HSD)/Education (GED) for AFQT= 
low: b [1.Education] = 2.54  
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4. For high-scoring soldiers, the retention of HSD soldiers was 306% greater than GED 
soldiers;  
odds ratio Education (HSD)/Education (GED) for AFQT= 
high: b [1.Education]*b [Test*Ed] = 2.54  1.6 = 4.06  
These results indicate that under AFQT scores, a HSD only secures 4% likelihood of retention 
(1.78-1.74 = .04) over GED soldiers. Additionally, high-scoring soldiers are 152% (306 – 154 = 
152) more likely to be retained than low-scoring soldiers, in consideration of education. 
Therefore, when the Test*Ed interaction term is significant, AFQT score exhibits a stronger 
influence on 4-year retention than education for the 2004 cohort.  
Due to the fact that the interactions for Sex*Ed and Race*Ed were not significant for the 
logistic-regression output for the 2004 cohort, the remaining retention research questions could 
not be analyzed any further. Finally, the pseudo R
2
 values for all of the retention models for the 
2004 cohort were less than ideal. Despite the fact that the independent variables were significant, 
the models did not produce the best fit. This topic is discussed further as a limitation of the study 
in Chapter 5. 
The pseudo R
2 
values were slightly improved, but they still left much to be desired for the 
2006 cohort logistic-regression retention data at 2 and 4 years as shown in Table 40. As was true 
for the 2004 cohort group, the strength of the odds ratios for education and AFQT score was 
almost doubled whereas all other variable odds ratios remained relatively stable at the 2- and 4-
year time marks for the 2006 cohort group. 
 The odds ratio of the education variable for all models at 2 and 4 years for the 2006 
cohort group favored the retention of HSD soldiers over GED soldiers. The odds ratio for 
education increased slightly with the introduction of the gender and race variables (Models 2 and 
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3) and to a larger degree with the addition of the interaction terms (Model 4). Overall, the 
education odds ratios for the 2006 cohort group showed almost three to four times a preference 
of the retention of HSD soldiers over GED soldiers after 2 and 4 years of service.  
 
Table 40  
 
Logistic-Regression Odds-Ratio Retention Output at 2 and 4 years for the 2006 Cohort 
 
 Retention at 2 years Retention at 4 years 
 1 2 3 4 1 2 3 4 
Education 2.58*** 2.66*** 2.64*** 3.12*** 3.88*** 3.96*** 3.98*** 4.37*** 
AFQT 1.34*** 1.31*** 1.33*** 1.28*** 2.38*** 2.33*** 2.28*** 2.22*** 
Gender  1.52*** 1.53*** 1.76***  1.50*** 1.46*** 1.66*** 
Black   0.99 1.00   0.69*** 0.68*** 
Hispanic   1.30*** 1.34***   1.27*** 1.25*** 
Other   1.08 1.14   1.12** 1.08 
Test*Ed    1.07    1.04 
Sex*Ed    0.82**    0.86 
Race*Ed    0.98    1.01 
Pseudo R
2 
0.03 0.04 0.04 0.04 0.09 0.09 0.10 0.10 
Note. Source: DMDC, author’s calculations. 
 
The AFQT score variable was also significant for the 2006 cohort group for all of the 
models at both the 2- and 4-year marks in favor of the retention of high-scoring soldiers. But, 
unlike the education variable, the AFQT-score-variable odds ratio dropped slightly as more 
variables were added to the model. Nonetheless, the retention of high-scoring AFQT soldiers 
was favored roughly 30% more than low-scoring soldiers after 2 years of service and more than 
double after 4 years of service for the 2006 cohort. 
 The gender variable was also significant for the 2006 cohort group for all models at 2 and 
4 years in favor of the retention of male soldiers. The odds ratio for the gender variable remained 
relatively stable for Models 2 and 3 but then increased with the addition of interaction terms in 
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Model 4. Overall, male retention was higher than female retention by approximately 50% at both 
2 years and 4 years of service.  
The Black race-variable odds ratio was only significant after 4 years of service and 
indicated that Black soldiers were 30% less likely to be retained than other racial groups in the 
2006 cohort. The odds ratios for the Hispanic variable was significant at the 2- and 4-year mark 
for Models 3 and 4 and suggested a tendency to retain a higher proportion (30% more) of 
Hispanic soldiers over other racial groups in the 2006 cohort. The Other race variable was 
significant for Model 3 at the 4-year mark, suggesting a preference for the retention of soldiers 
classified as Other by 12% over White, Black, or Hispanic soldiers for the 2006 cohort 4 years 
after enlistment. 
Neither the Test*Ed nor the Race*Ed interaction term was significant at the 2- or 4-year 
time points for the 2006 cohort. Therefore, no further information regarding the third and fifth 
retention research questions was provided through the logistic regression analysis.  
The Sex*Ed interaction, however, was significant 2 years after enlistment for the 2006 
cohort. Both of the independent variables that made up the interaction (gender and education) 
were also significant and showed increased odds ratio values for Model 4. As previously 
discussed with the interpretation of the Test*Ed interaction for the 2004 retention data, for 
Models 1, 2, and 3 the education-variable odds ratio reported a comparison between HSD 
soldiers of any type of AFQT score, gender, and race and GED soldiers of any type of AFQT 
score, gender, and race. Correspondingly, for Models 1, 2, and 3 the gender-variable odds ratio 
reported a comparison of male soldiers to female soldiers, controlling for education credential, 
AFQT score, or race. Once the Sex*Ed interaction term was added, Model 4, an adjustment was 
made that changed the interpretation of the odds ratio for the associated variables. 
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Three odds ratios from the 2-year retention data (Table 40) were necessary for the 
computations: Education (3.12), Gender (1.76), and Sex*Ed (0.82). The significant Sex*Ed 
interaction term in the 2006 two-year retention Model 4 changed the interpretation of the gender 
and education odds ratios to consider the interaction of the two variables. As such the interaction 
findings revealed four key points regarding the retention of soldiers from the 2006 cohort after 2 
years of service:  
1. Among GED soldiers, the retention of male soldiers was 76% higher than female 
soldiers;  
odds ratio Gender (male)/Gender (female) for Education= 
GED: b [1.Gender] = 1.76  
2. Among HSD soldiers, the retention of male soldiers was 44% higher than female 
soldiers;  
odds ratio Gender (male)/Gender (female) for Education= 
HSD: b [1.Gender]*b [Sex*Ed] = 1.76  .82 = 1.44 
3. Among female soldiers, the retention of HSD soldiers was 212% greater than GED 
soldiers;  
odds ratio Education (HSD)/Education (GED) for Gender= 
female: b [1.Education] = 3.12  
4. For male soldiers, the retention of HSD soldiers was 156% greater than GED soldiers;  
odds ratio Education (HSD)/Education (GED) for Gender= 
male: b [1.Education]*b [Sex*Ed] = 3.12  .82 = 2.56 
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The results indicate that under gender differences, a HSD secures 32% likelihood of 
retention (1.76 – 1.44 = .32) over GED soldiers. The results also indicate that female soldiers are 
56% (3.12 – 2.56 = .56) more likely to be retained than male soldiers, in consideration of 
education. This gender difference is especially surprising considering all other odds ratios for the 
cohort indicate that males are retained longer than females. Even so, when the Sex*Ed 
interaction term is significant, gender score exhibits a stronger influence on 2-year retention than 
education for the 2006 cohort.  
Table 41  
 
Logistic-Regression Odds-Ratio Retention Output at 2 and 4 years for the 2008 Cohort 
 
 Retention at 2 years Retention at 4 years 
 1 2 3 4 1 2 3 4 
Education 2.39*** 2.44*** 2.46*** 2.26*** 3.50*** 3.51*** 3.56*** 3.06*** 
AFQT 1.30*** 1.28*** 1.27*** 1.20*** 2.25*** 2.24*** 2.18*** 2.05*** 
Gender  1.29*** 1.27*** 1.28**  1.05 1.02 0.98 
Black   0.83*** 0.82***   0.73*** 0.72*** 
Hispanic   1.29*** 1.24***   1.22*** 1.17*** 
Other   1.10 1.01   1.15** 1.05 
Test*Ed    1.09    1.09 
Sex*Ed    0.98    1.05 
Race*Ed    1.03    1.03 
Pseudo R
2 
0.03 0.03 0.03 0.03 0.07 0.07 0.08 0.08 
Note. Source: DMDC, author’s calculations. 
 
The logistic-regression retention output for the 2008 cohort at 2 and 4 years in Table 41 
shows that the odds ratios for education and AFQT increased from 2 to 4 years but remained 
relatively consistent for all other variables (i.e., gender, race, and interactions) across the two 
time points. The pseudo R
2
 values remained low for the 2008 cohort retention data, as they had 
for the 2004 and 2006 cohort retention data.  
The education variable remained significant for all 2008 retention models at 2 and 4 
years. As expected, the odds ratios for education decreased slightly with the addition of 
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interactions terms (Model 4) at both 2 and 4 years. Overall, the 2008 cohort retention data 
showed that HSD soldiers were retained more than two times as much as GED soldiers after 2 
years of service and more than three times as much after 4 years of service.  
Again, the AFQT-score variable was significant for all of the models at 2 and 4 years of 
service for the 2008 cohort. Similar to the retention results from the AFQT-score variable for the 
2006 cohort group, the odds ratio for the AFQT-score variable declined slightly with the addition 
of variables to the model. But again, just as it was for the 2006 cohort data, the retention of high-
scoring AFQT soldiers was favored by roughly 30% more than low-scoring soldiers after 2 years 
of service and slightly more than double after 4 years of service for the 2008 cohort. 
The gender variable was significant for the 2008 cohort group after 2 years of service but 
no longer significant after 4 years of service. Furthermore, the level of significance dropped once 
with the addition of the interactions variables in Model 4 at the 2-year mark. Across the 2-year 
models, the gender variable generated the same odds ratios that indicated approximately 30% 
higher retention of males than females after 2 years of service for the 2008 cohort.  
The Black variable odds ratio was significant in all models at the 2- and 4-year marks 
with only a slight change in the odds ratio over time. The results indicated that after 2 and 4 
years of service, Black enlisted soldiers were between 17% and 28% less likely to be retained in 
the Army than soldiers of other races for the 2008 cohort. The Hispanic variable odds ratio was 
also significant and relatively consistent in all of the models at the 2- and 4-year marks. The 
results suggested a higher percentage of Hispanic soldiers were retained, roughly 20% more, 
than soldiers of other races in the 2008 cohort at both 2 and 4 years after enlistment.  
There were no significant odds ratios for the three interactions terms (Test*Ed, Sex*Ed, 
and Race*Ed) at the 2- or 4-year time points for the 2008 cohort retention data. Therefore, no 
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further discussion was warranted for the remaining retention research questions by means of the 
logistic regression analysis for the 2008 cohort group. 
Summary of logistic regression on retention 
The independent variables in the logistic regression analysis of all models for all cohorts 
at the 2- and 4-year marks, respectively, are summarized in Tables 42 and 43 (see Appendix A 
for individual retention vote-counting summary tables). The information in the tables indicates 
whether the variables were statistically significant by logistic regression analysis and if a positive 
relationship was suggested by the results. Positive relationships were indicated by odds-ratio 
values greater than “1” (i.e., favoring HSD, high-scoring, male, Black, Hispanic, or Other 
soldiers), and negative relationships were indicated for odds ratio values less than “1” in the 
logistic regression analysis. The interaction terms are not included in these summary tables due 
to the complexity of their interpretation. For example, to clarify the interpretation of the 
summarizing tables, education was a key variable of retention in all four models for each of the 
three cohort groups at 2 years and, therefore, has a total representation of 12 models in Table 42. 
Additionally, all of the 2-year education variable retention results produced positive statistically 
significant relationships that favored the retention of HSD soldiers. Hence, all of the 12 possible 
education models are listed under statistically significant positive relationships in Table 42. 
As shown in Tables 42 and 43, education (HSD) and AFQT score (high-scoring soldiers) 
were strong statistically significant predictors of soldier retention in all models and for all cohort 
groups at 2 and 4 years of service. Both the Hispanic and gender variables were statistically 
significant with positive relationships for all models and cohorts at 2 years, favoring the retention 
of males and Hispanic soldiers, but the relationships were not as strong across all models at 4 
years of service. Finally, the Black variable was statistically significant in more retention models 
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at 4 years of service but with negative relationships. The negative relationships reinforce the 
previous results; Black soldiers were less likely to be retained than soldiers of other races.  
Table 42 
 
Summary Logistic-Regression Retention Analysis of All Cohorts at 2 years 
 
Variable 
Statistically significant Statistically insignificant 
Total 
models  
(N) 
% Positive 
relationships 
(n) 
% Negative 
relationships 
(n) 
% Positive 
relationships 
(n) 
% Negative 
relationships 
(n) 
Education 100 
(12) 
0 
(0) 
0 
(0) 
0 
(0) 
100 
(12) 
AFQT 100 
(12) 
0 
(0) 
0 
(0) 
0 
(0) 
100 
(12) 
Gender 100 
(9) 
0 
(0) 
0 
(0) 
0 
(0) 
100  
(9) 
Black 0 
(0) 
33.34 
(2) 
16.67 
(1) 
50 
(3) 
100 
(6) 
Hispanic 100 
(6) 
0 
(0) 
0 
(0) 
0 
(0) 
100 
(6) 
Other 16.67 
(1) 
0 
(0) 
83.33 
(5) 
0 
(0) 
100 
(6) 
Note. Source: DMDC, author’s calculations. 
 
Table 43  
 
Summary Logistic-Regression Retention Analysis of All Cohorts at 4 years 
Variable 
Statistically significant Statistically insignificant 
Total 
models  
(N) 
% Positive 
relationships 
(n) 
% Negative 
relationships 
(n) 
% Positive 
relationships 
(n) 
% Negative 
relationships 
(n) 
Education 100 
(12) 
0 
(0) 
0 
(0) 
0 
(0) 
100 
(12) 
AFQT 100 
(12) 
0 
(0) 
0 
(0) 
0 
(0) 
100 
(12) 
Gender 66.67 
(6) 
0 
(0) 
22.22 
(2) 
11.11 
(1) 
100  
(9) 
Black 0 
(0) 
66.67 
(4) 
0 
(0) 
33.33 
(2) 
100 
(6) 
Hispanic 66.67 
(4) 
0 
(0) 
33.33 
(2) 
0 
(0) 
100 
(6) 
Other 33.33 
(2) 
0 
(0) 
66.67 
(4) 
0 
(0) 
100 
(6) 
Note. Source: DMDC, author’s calculations. 
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The remainder of the section connects the 2- and 4-year logistic-regression retention 
findings to the five research questions.  
1. Do enlisted soldiers with High School Diplomas (HSDs) serve in the Army for a longer 
period of time than enlisted soldiers with General Education Diplomas (GEDs) (service 
retention)? 
For the entire sample, HSD soldiers served longer than GED soldiers. Specifically, HSD 
soldiers in the 2004 and 2006 cohorts were nearly three times more likely to stay in the Army 
after 2 years of service than their GED peers. After 4 years of service, this same group (i.e., HSD 
soldiers from cohorts 2004 and 2006) was four times more likely to remain in the Army than 
their GED peers. There was a slight drop in the difference between HSD and GED retention for 
the 2008 cohort group. Specifically, 2 years after enlistment HSD soldiers in the 2008 cohort 
surpassed the retention of their GED peers by roughly 240% and approximately 350% after 4 
years of service.  
2. Are enlisted soldiers with low test scores more or less likely to be retained than high-test-
score enlisted soldiers? 
The retention rates of the high-scoring soldiers were greater than the retention rates of 
low-scoring soldiers for all three cohort groups. This finding was true for all cohort groups at 2 
and 4 years after enlistment. Of the three cohort groups, the 2004 cohort had the largest retention 
discrepancies for the high- and low-AFQT-scoring soldiers. Across the cohort groups, the 
biggest difference in retention odds ratios related to AFQT score was noted at the 4-year mark. 
Specifically, the results showed a 40% to 50% difference in favor of the retention of high scorers 
after 2 years of service for the 2004 cohort, and 30% for both the 2006 and the 2008 cohorts. 
However, after 4 years of service, high-scoring soldiers were retained nearly three times as often 
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as their low-scoring peers in the 2004 cohort, and just over twice as much for the 2006 and 2008 
cohorts.  
3. Are enlisted soldiers with low test scores and with High School Diplomas (HSDs) more 
likely to be retained than enlisted soldiers with low test scores and General Education 
Diplomas (GEDs)?  
The logistic regression results for the Test*Ed interaction were meant to inform this 
research question. The only cohort to have a significant Test*Ed interaction term was the 2004 
cohort after 4 years of service. The interpretation of the adjustment of the interaction term and 
the two associated independent terms suggested that (a) high-scoring GED soldiers were 74% 
more likely to be retained than low-scoring GED soldiers, (b) high-scoring HSD soldiers were 
78% more likely to be retained than low-scoring HSD soldiers, (c) low-scoring HSD soldiers 
were 154% more likely to be retained than low-scoring GED soldiers, (d) high-scoring HSD 
soldiers were 306% more likely to be retained than high-scoring GED soldiers, and (e) the 
differences in four year retention were slight (4%) between educational groups and large (152%) 
between AFQT groups when the Test*Ed interaction was significant. Again, the Test*Ed 
interaction was not significant for the logistic regression of the retention of the 2006 and 2008 
cohorts, and therefore no additional analysis was completed for those two cohort groups.  
4. Is there any disparity in the retention across genders of those enlisted soldiers with the 
same education credentials?  
The logistic regression results for the Sex*Ed interaction were intended to address this 
research retention question. Due to lack of significance, neither the 2004 nor the 2008 cohort 
retention data warranted further investigation of the Sex*Ed interaction variable. There was, 
however, a significant value for the Sex*Ed interaction variable after 2 years of service for the 
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2006 cohort group. Analysis of the 2006 results implied that (a) male GED soldiers were 76% 
more likely to be retained than female GED soldiers; (b) male HSD soldiers were 44% more 
likely to be retained than female HSD soldiers; (c) female HSD soldiers were 212% more likely 
to be retained than female GED soldiers; (d) male HSD soldiers were 156% more likely to be 
retained than male GED soldiers; and (e) the differences in 4-year retention were strong between 
educational groups (32%) and genders (56%), when the Sex*Ed interaction was significant. 
5. Is there any disparity in retention across races of those enlisted soldiers with the same 
education credentials?  
The Race*Ed interaction variable, intended to address this retention research question, 
was not significant in any of the retention models for any of the cohort groups. Thus, no further 
information beyond the cross-tabulation results was provided. 
Although the independent influences of gender and race were not specifically addressed 
in the research questions, their place in the logistic regression models led to some interesting 
results and findings that were worth noting. With reference to gender, there was a tendency to 
retain male soldiers more than female soldiers in each cohort group, but the significance and 
odds ratio of the gender differences changed over time. For the 2004 cohort, the gender variable 
was significant in all models and favored the retention of males nearly twice as much as females 
after 2 and 4 years of service. For the 2006 cohort group, the gender variable was significant in 
all models but favored males by only 50% over females at 2 and 4 years. The 2008 cohort data 
showed a significant odds ratio for the gender variable in which males were favored by 30% after 
2 years of service, but this significant gender difference disappeared by the 4th year.  
The influence of the race variables on Army promotion varied by cohort group. The 
Black race variable was significant for all three cohort groups and indicated that Black soldiers 
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were about 30% less likely to be retained after 4 years of service when compared to soldiers of 
other races. For the 2008 cohort, Black soldiers were 17% less likely to be retained after 2 years 
of service compared to their peers in other racial groups.  
The influence of the Hispanic variable was consistent across time and cohorts. Hispanic 
soldiers maintained a 20% to 30% higher likelihood of being retained in the Army than soldiers 
of other racial groups after 2 and 4 years of service for all cohort groups. The racial group 
classified as Other appeared significant prior to the introduction of interaction terms for the 2004 
cohort at 2 years and for the 2006 and 2008 cohorts at 4 years. At these three points, the Other 
racial group was more likely to be retained 9%, 12%, and 15% over the White, Black, and 
Hispanic soldiers for the 2004, 2006, and 2008 cohorts groups, respectively.  
Logistic regression on promotion 
 As previously discussed in Chapter 3, the pseudo R
2
 statistic is an indication of how well 
the independent variables serves as a predictor of the dependent variable. The R
2
 values were 
very small to nonexistent for the logistic-regression promotion data for all cohort groups and 
models. The low pseudo R
2
 values, as shown in Tables 44, 45, and 46, implied that the models 
were not well specified for promotion, despite the fact that many of the odds ratios were 
significant. Some of the findings may prove useful for future research.  
Very few of the odds ratios from the logistic-regression promotion output for the 2004 
cohort after 2 and 4 years of service (Table 44) were significant. Education was a significant 
predictor of 4-year promotion for the 2004 cohort, but this significant relationship disappeared 
with the addition of interaction variables (Model 4). Prior to the introduction of the interaction 
terms, HSD soldiers were 30% more likely to be promoted than GED soldiers after 4 years of 
service. 
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Table 44  
 
Logistic-Regression Odds-Ratio Promotion Output at 2 and 4 years for the 2004 Cohort 
 
 Promotion at 2 years Promotion at 4 years 
 1 2 3 4 1 2 3 4 
Education 1.08 1.08 1.11 1.06 1.32*** 1.33*** 1.34*** 1.01 
AFQT 0.97 0.96 0.89** 0.98 1.37*** 1.35*** 1.31*** 0.98 
Gender  1.10 1.03 0.81  1.18*** 1.15** 1.21 
Black   0.62*** 0.65***   0.84*** 0.82** 
Hispanic   1.04 1.16   0.98 0.93 
Other   0.95 1.18   0.96 0.86 
Test*Ed    0.90    1.36 
Sex*Ed    1.28    0.95 
Race*Ed    0.94    1.03 
Pseudo R
2 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Note. Source: DMDC, author’s calculations. 
 
The AFQT-score variable was only significant for Model 3 at the 2-year mark. The 
AFQT odds ratios did not favor the promotion of high-scoring soldiers at the 2-year mark. More 
specifically, the odds ratio for Model 3 for the 2004 cohort group at 2 years of service indicated 
that high-scoring AFQT soldiers were 11% less likely to be promoted than their low-scoring 
peers. After 4 years of service, however, the reverse was true. The promotion trends were 30% in 
favor of high-scoring soldiers until the introduction of the interaction terms.  
The gender variable was significant for promotion after 4 years of service but became 
nonsignificant with the addition of the interaction variables (Model 4). Prior to the inclusion of 
the interaction variables, the promotion of males from the 2004 cohort group was 15% to 18% 
more likely than the promotion of females after 4 years of service.  
The only remaining significant variable for any of the models was the Black race 
variable, which was significant for all promotion models at 2 and 4 years for the 2004 cohort 
group. The Black race variable remained significant with the inclusion of the interaction 
variables. After 2 years of service, Black soldiers were roughly 40% less likely to be promoted 
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than all other racial groups for the 2004 cohort. This percentage decreased after 4 years of 
service to roughly 20% less likely to be promoted than other racial groups.  
Table 45  
 
Logistic-Regression Odds-Ratio Promotion Output at 2 and 4 years for the 2006 Cohort 
 
 Promotion at 2 years Promotion at 4 years 
 1 2 3 4 1 2 3 4 
Education 1.16*** 1.19*** 1.21*** 0.96 1.44*** 1.45*** 1.46*** 1.05 
AFQT 1.21*** 1.19*** 1.13*** 1.06 1.54*** 1.54*** 1.51*** 1.81*** 
Gender  1.37*** 1.29*** 1.08  1.06 1.04 0.72* 
Black   0.62*** 0.63***   0.87* 0.82** 
Hispanic   1.00 0.99   0.93 0.83* 
Other   0.94 0.93   0.96 0.75* 
Test*Ed    1.08    0.82 
Sex*Ed    1.23    1.51** 
Race*Ed    1.00    1.07 
Pseudo R
2 
0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01 
Note. Source: DMDC, author’s calculations. 
 
Table 45 addresses the logistic-regression results for the 2- and 4-year promotion data for 
the 2006 cohort group. The education variable was significant at a relatively stable level for all 
promotion models at 2 and 4 years until the addition of interaction variables (Model 4). 
Otherwise, HSD soldiers were typically 20% and 45% more likely to be promoted after 2 and 4 
years of service than their GED peers, respectively.  
 The AFQT-score variable was also significant for the majority of the models at both the 
2- and 4-year marks. Model 4 was the only model for which the AFQT odds ratio was not 
significant, with interactions, at 2 years of service. For the 2-year data, there was a slight bias of 
13% to 21% in favor of the promotion of high-scoring AFQT soldiers over low-scoring soldiers. 
The promotion difference for the 2006 cohort group became clearer after 4 years of service 
where high-scoring soldiers were favored by as much as 50% over their low-scoring peers.  
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 The gender variable was significant after the 2-year mark until the addition of the 
interaction variables. Prior to the inclusion of the interaction variables, the 2-year data for the 
2006 cohort indicated that males were promoted 29% to 37% more often than females. The 
gender variable was not significant at the 4-year mark until the addition of the interaction terms 
(Model 4), and then only at a minimal level. Even so, the 2006 cohort group results for Model 4 
after 4 years of service showed that males were 28% less likely to be promoted than females, a 
change that was surprising and unanticipated.  
The Black race variable was significant for all promotion models at 2 and 4 years for the 
2006 cohort group. Similar to the 2004 promotion data, after 2 years of service, Black soldiers 
from the 2006 cohort were roughly 40% less likely to be promoted than soldiers of other racial 
groups. Again, this percentage improved slightly after 4 years of service to roughly 20% less 
likely to be promoted than other racial groups. The Hispanic variable was significant in Model 4 
at 4 years and indicated that Hispanic soldiers in the 2006 cohort were 17% less likely to be 
promoted than their peers from other racial groups. This finding was especially striking 
considering the high retention rates for the Hispanic population reported earlier. The Other race 
variable was significant in Model 4 at 4 years and indicated that soldiers racially coded as Other 
in the 2006 cohort were 25% less likely to be promoted than White, Black, or Hispanic soldiers. 
The Sex*Ed interaction was significant for the promotion data 4 years after enlistment for 
the 2006 cohort. Again, four outcomes resulted from the odds ratios of education (1.05), gender 
(0.72), and the Sex*Ed interaction term (1.51):  
1. Among GED soldiers, the promotion of male soldiers was 28% less than female soldiers;  
odds ratio Gender (male)/Gender (female) for Education= 
GED: b [1.Gender] = .72  
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2. Among HSD soldiers, the promotion of male soldiers was 9% higher than female 
soldiers;  
odds ratio Gender (male)/Gender (female) for Education= 
HSD: b [1.Gender]*b [Sex*Ed] = .72  1.51 = 1.09 
3. Among female soldiers, the promotion of HSD soldiers was 5% greater than GED 
soldiers;  
odds ratio Education (HSD)/Education (GED) for Gender= 
female: b [1.Education] = 1.05  
4. For male soldiers, the promotion of HSD soldiers was 59% greater than GED soldiers;  
odds ratio Education (HSD)/Education (GED) for Gender= 
male: b [1.Education]*b [Sex*Ed] = 1.05  1.51 = 1.59 
 
The results indicated that under gender differences, a HSD secures 37% likelihood of 
promotion (1.09 – 0.72 = .37) over GED soldiers. The results also indicate that male soldiers are 
56% (1.59 – 1.05 = .56) more likely to be promoted than females soldiers, in consideration of 
education. Therefore, when the Sex*Ed interaction term is significant, gender score exhibits a 
stronger influence (56%) on 4-year promotion than education (37%) for the 2006 cohort.  
Education was significant at both 2 and 4 years for all 2008 cohort promotion models that 
did not include interaction variables, as shown in Table 46. After 2 years of service, HSD 
soldiers in the 2008 cohort were promoted nearly 10% more often than GED soldiers. After 4 
years of service, the promotion difference between the education groups increased to 35% in 
favor of HSD soldiers.  
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Table 46 
 
Logistic-Regression Odds-Ratio Promotion Output at 2 and 4 years for the 2008 Cohort 
 
 Promotion at 2 years Promotion at 4 years 
 1 2 3 4 1 2 3 4 
Education 1.09* 1.11** 1.13** 0.97 1.34*** 1.35*** 1.36*** 0.93 
AFQT 1.20*** 1.19*** 1.14*** 1.22** 1.58*** 1.56*** 1.55*** 1.37** 
Gender  1.24*** 1.19*** 1.05  1.17** 1.16*** 0.89 
Black   0.74*** 0.71***   0.93 0.94 
Hispanic   1.06 0.99   1.08 1.09 
Other   1.14* 1.00   1.00 1.01 
Test*Ed    0.91    1.15 
Sex*Ed    1.17    1.34 
Race*Ed    1.04    1.00 
Pseudo R
2 
0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 
Note. Source: DMDC, author’s calculations. 
 
 The AFQT variable was significant in all models at 2 and 4 years for the 2008 cohort. 
Oddly, the odds ratio increased with the addition of interaction variables after 2 years of service 
but decreased with the addition of interaction variables following 4 years of service. In general, 
high-scoring soldiers were promoted between 14% and 22% more often than their low-scoring 
peers after 2 years of service and 37% to 58% more often after 4 years of service. 
 The gender variable was significant in all models without interaction variables at both the 
2- and 4-year marks. The promotion bias in favor of males ranged from 19% to 24% after 2 years 
of service and lingered at 17% after 4 years of service. The 2008 cohort Black race variable was 
significant for both Models 3 and 4 after 2 years of service. The odds ratio indicated that Black 
soldiers were 26% to 29 % less likely to be promoted than soldiers of other races after 2 years of 
service. Although not significant, the odds ratios for Black soldiers leveled out for the 2008 
cohort after 4 years of service. The 2008 cohort Other race variable was significant for Model 3 
at 2 years and suggested that soldiers racially identified as Other were 14% more likely to be 
promoted than White, Black, or Hispanic soldiers.  
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Summary on logistic regression on promotion 
Table 47  
 
Summary Logistic-Regression Promotion Analysis of All Cohorts at 2 years 
 
Variable 
Statistically significant Statistically insignificant 
Total 
models 
(N) 
% Positive 
relationships  
(n) 
% Negative 
relationships  
(n) 
% Positive 
relationship 
(n) 
% Negative 
relationships 
(n) 
Education 50  
(6) 
0 
(0) 
33.33 
(4) 
16.67 
(2) 
100 
(12) 
AFQT 58.33 
(7) 
8.33 
(1) 
8.33 
(1) 
25 
(3) 
100 
(12) 
Gender 44.44 
(4) 
0 
(0) 
44.44 
(4) 
11.11 
(1) 
100 
(9) 
Black 0 
(0) 
100 
(6) 
0 
(0) 
0 
(0) 
100 
(6) 
Hispanic 0 
(0) 
0 
(0) 
66.67 
(4) 
33.33 
(2) 
100 
(6) 
Other 16.67 
(1) 
0 
(0) 
33.33 
(2) 
50 
(3) 
100 
(6) 
Note. Source: DMDC, author’s calculations. 
 
Table 48  
 
Summary Logistic-Regression Promotion Analysis of All Cohorts at 4 years 
 
Variable 
Statistically significant Statistically insignificant 
Total 
models 
(N) 
% Positive 
relationships  
(n) 
% Negative 
relationships  
(n) 
% Positive 
relationships  
(n) 
% Negative 
relationships  
(n) 
Education 75 
(9) 
0 
(0) 
16.67 
(2) 
8.33 
(1) 
100 
(12) 
AFQT 91.67 
(11) 
0 
(0) 
0 
(0) 
8.33 
(1) 
100 
(12) 
Gender 44.44 
(4) 
11.11 
(1) 
33.33 
(3) 
11.11 
(1) 
100 
(9) 
Black 0 
(0) 
66.67 
(4) 
0 
(0) 
33.33 
(2) 
100 
(6) 
Hispanic 0 
(0) 
16.67 
(1) 
33.33 
(2) 
50 
(3) 
100 
(6) 
Other 0 
(0) 
16.67 
(1) 
33.33 
(2) 
50 
(3) 
100 
(6) 
Note. Source: DMDC, author’s calculations. 
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Tables 47 and 48 summarize the independent-variable logistic-regression promotion 
analysis of all models for all cohort groups at 2 and 4 years (see Appendix B for individual 
promotion vote-counting summary tables). The summaries show that both education and AFQT 
score became more significant predictors of promotion over time (i.e., 4 years) and suggested a 
higher promotion rate for HSD soldiers and high-scoring AFQT soldiers. The significance of the 
Black race variable dropped over time, but the negative relationship between promotion rates and 
Black soldiers was undeniable at 2 and 4 years. There was a consistent level of significance at 2 
and 4 years for all other variables. The remainder of the section connects the 2- and 4-year 
logistic-regression promotion findings by research questions. 
1. Are enlisted soldiers with High School Diplomas (HSDs) more likely to be promoted 
than General Education Diplomas (GEDs) enlisted soldiers (career progression)? 
Across the sample, soldiers with HSDs were more likely to be promoted than soldiers 
with GEDs, but the differences between the two educational groups were not statistically 
significant at 2 and 4 years after enlistment for all of the three cohort groups. For example, the 
difference in promotion between HSD and GED soldiers was only statistically significant after 4 
years of service for the 2004 cohort. At that point in time, HSD soldiers were at least 30% more 
likely to be promoted than their GED peers. The promotion differences between HSD and GED 
soldiers were statistically significant for all models without interaction variables after 2 and 4 
years of service for the 2006 and 2008 cohorts. For the 2006 cohort, the promotion of HSD 
soldiers after 2 years was favored by 20%, but by 4 years, HSD soldiers were 45% more likely to 
be promoted than soldiers who had enlisted with GED credentials. Among the 2008 cohort, HSD 
soldiers were only 9% to 13% more likely to be promoted than their GED peers after 2 years of 
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service, but that rate increased to 35% after 4 years of service prior to the introduction of 
interaction variables. 
2. Are enlisted soldiers with high test scores more likely to be promoted than enlisted 
soldiers with low test scores? 
With the one exception of the 2-year promotion results for the 2004 cohort that 
surprisingly favored the promotion of low-scoring soldiers by 11%, high-scoring soldiers were 
more likely to be promoted over low-scoring soldiers for all cohort groups at both the 2- and 4-
year marks. The same was true of the 2004 cohort after 4 years of service where high-scoring 
soldiers were 31% to 37% more likely to be promoted in models without interaction variables. 
Trends favoring the promotion of high-scoring soldiers were very similar for the 2006 and 2008 
cohort groups at both 2 and 4 years. At 2 years, the difference between the low- and high-test-
score categories was 13% to 22%, but the difference was about 60% at the 4-year mark before 
introducing interaction variables. 
3. Are enlisted soldiers with low test scores and High School Diplomas (HSDs) more likely 
to be promoted than enlisted soldiers with low test scores and General Education 
Diplomas (GEDs)? 
The Test*Ed interaction term meant to address promotion research Question 3 was not 
significant in the logistic-regression promotion models for all of the cohorts. Therefore, no 
additional analyses beyond the cross-tabulation results were pursued.  
4. Is there any disparity in promotion tracks across genders of those enlisted soldiers with 
the same education credentials? 
The logistic-regression results for the Sex*Ed interaction were intended to address this 
research retention question. Due to lack of significance, neither the 2004 nor the 2008 cohort 
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retention data warranted further investigation of the Sex*Ed interaction variable. There was, 
however, a significant value for the Sex*Ed interaction variable after 4 years of service for the 
2006 cohort group. Analysis of the 2006 results implied that (a) male GED soldiers were 28% 
less likely to be promoted than female GED soldiers; (b) male HSD soldiers were 9% more 
likely to be promoted than female HSD soldiers; (c) female HSD soldiers were 5% more likely to 
be promoted than female GED soldiers; (d) male HSD soldiers were 59% more likely to be 
promoted than male GED soldiers; and (e) the differences in 4-year promotion were stronger 
between gender groups (56%) than educational groups (37%), when the Sex*Ed interaction was 
significant. 
5. Is there any disparity in promotion tracks across races of those enlisted soldiers with the 
same education credentials? 
The Race*Ed interaction variable lacked significance in the logistic-regression promotion 
models for all of the cohorts. Therefore, no additional information was included beyond the 
cross-tabulation results. 
Again, even though the independent variables of gender and race were not specifically 
addressed in the research questions, the logistic-regression results for these variables were 
significant. For the 2004 cohort, the gender variable was significant after 4 years of service 
without interaction terms and indicated that males were 15% to 18% more likely to be promoted 
than their female peers. The gender variable for the 2006 cohort produced unexpected results 
from 2 to 4 years. After 2 years of service, males were 29% to 37% more likely to be promoted, 
but after four years of service, the Model 4 results with interaction variables showed males were 
28% less likely to be promoted than their female peers. Among soldiers of the 2008 cohort, the 
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promotion of males was 19% to 24% greater than the promotion of females after 2 years of 
service and 17% greater after 4 years of service in the models without interaction variables. 
 Racial trends in the promotion data were also noteworthy. The odds ratio for Black 
soldiers for the 2004 and 2006 cohorts were very similar. Black soldiers were almost 40% less 
likely to be promoted than all other racial groups after 2 years of service. This percentage 
improved slightly after 4 years of service to be roughly 20% less likely to be promoted for both 
the 2004 and 2006 cohorts. Black soldiers in the 2008 cohort were nearly 30% less likely to be 
promoted than other racial groups after 2 years of service, and although 4-year odds ratios were 
not significant for this cohort, they suggested reduced racial differences for the promotion of 
Black soldiers. The Hispanic promotion data was surprising for the 2006 cohort, which indicated 
that Hispanic soldiers were 17% less likely to be promoted after 4 years of service despite high 
retention rates of Hispanic soldiers.  
Summary of findings 
 The following section highlights the results from the cross-tabulation and logistic-
regression analyses on retention and promotion by research question. The results are further 
scrutinized and summarized in Chapter 5 to find common themes and connect the results to the 
conceptual framework of the dissertation.  
 Retention 
Education was statistically significant in all logistic-regression models at 2 and 4 years. 
HSD soldiers were retained more than GED soldiers. The logistic-regression analysis showed 
differences favoring the retention of HSD soldiers two to four times as much as GED soldiers. 
AFQT score was statistically significant in all logistic-regression models at 2 and 4 years. 
High-scoring soldiers were retained more than low-scoring soldiers. Logistic-regression analysis 
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favored the retention of high-scoring soldiers by 30% to 50% at 2 years and two to three times as 
much at 4 years over their lower-scoring peers. 
Cross-tabulation analyses suggested that education was more influential than AFQT score 
when determining a soldier’s retention potential. The only challenge to this finding in the 
logistic-regression analysis was for the 2004 cohort after 4 years of service, which showed that 
the AFQT-score differences were more pronounced than the education differences when Test*Ed 
was significant.  
As shown in the cross-tabulation and logistic-regression results, male soldiers were 
retained in the Army more than female soldiers with the exception of the 2008 cohort group at 4 
years of service. Gender was statistically significant in all logistic regression models at 2 years of 
service but only statistically significant in 66.67% of the models at 4 years. Overall, the logistic-
regression results favored male retention by 30% to two times more than female retention. The 
Sex*Ed interaction term was only significant for retention at 2 years for the 2006 cohort and 
showed a strong influence for both education and gender on 2-year retention, with a stronger 
influence from the gender variable. Overall, the cross-tabulation results indicated that education 
was a stronger predictor of Army retention than gender for the cohorts at 2 and 4 years. 
Cross-tabulation results showed that Black HSD and GED soldiers had the lowest 
retention rate of all racial groups for all cohort groups at 2 and 4 years of service. Additionally, 
for the 2006 and 2008 cohort groups, the logistic-regression results indicated that Black soldiers 
were 17% to 30% less likely to be retained in the Army than soldiers of other racial groups. The 
cross-tabulation output for all cohort groups showed that Hispanic soldiers were the most likely 
to be retained racial group of HSD and GED soldiers at the 2-year mark and of GED soldiers at 
the 4-year mark. Likewise, the logistic-regression results showed 20% to 30% higher retention of 
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Hispanic soldiers. Tables 42 and 43 indicated that the Hispanic variable was the only racial 
variable that was significant for all models at 2 years of service.  
Promotion 
Logistic-regression promotion summaries (Tables 47 and 48) indicated that the education 
variable was only significant in 50% of the models at 2 years of service and 75% of the models 
at 4 years of service. When the cross-tabulation and logistic-regression-analysis results were 
significant, they indicated that HSD soldiers were promoted more often than GED soldiers. In 
fact, the significant logistic-regression output favored the promotion of HSD soldiers by 10% to 
45% over GED soldiers.  
With the exception of the 2004 cohort at 2 years of service, all cohort groups at both 2 
and 4 years of service favored the promotion of soldiers with high AFQT scores. The 2-year 
2004 cohort data was not significant for the cross-tabulation analysis but, through logistic 
regression, favored low-scoring soldiers by 11%. Otherwise, high scorers were 13% to 60% 
more likely to be promoted than their low-scoring peers. Overall, the AFQT variable was 
significant for the majority of 2- and 4-year promotion logistic-regression models. 
The Test*Ed interaction variable was not significant for any of the logistic-regression 
promotion analyses. The cross-tabulation results suggested that AFQT score was a stronger 
predictor of promotion at the 2- and 4-year marks than education for the 2006 and 2008 cohort 
groups. 
At 2 years of service, males had higher promotion rates than females, and gender was 
more influential than education credentials when predicting promotion by cross-tabulation. But 
by 4 years of service, education became the stronger predictor and males were only favored over 
females for the 2004 cohort. The logistic-regression promotion summary tables showed that the 
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gender variable was statistically significant for 50% of the models at 2 and 4 years. In general, 
the logistic-regression results favored males by 15% to 37%, with the exception of the 2006 
cohort group at 4 years of service. At 4 years of service Model 4 for the 2006 cohort, with a 
significant Sex*Ed interaction term, favored the promotion of female soldiers by 28% over their 
male peers. Additionally, the differences in 4-year promotion for the 2006 cohort were stronger 
between gender groups than educational groups, when the Sex*Ed interaction was significant. 
Cross-tabulation results indicated that the promotion of Black soldiers with HSDs was 
surpassed by soldiers of other races with GEDs for all cohort groups at the 2-year mark. 
Furthermore, Black soldiers with GEDs and HSDs were the least promoted racial group in all 
cohort groups at 2 and 4 years of service.  
In the cross-tabulation results of the 2004 and 2006 cohort groups, Hispanic and White 
soldiers with HSD and GED credentials had the highest promotion rates, respectively. At 4 
years, the cross-tabulation results suggested that education was more influential than race in 
predicting promotion. But Black soldiers still remained the least promoted racial group for HSD 
and GED soldiers of the 2006 and 2008 cohorts at 4 years of service. White soldiers were the 
most frequently promoted racial group of either education credential for the 2004 cohort at 4 
years of service.  
The logistic-regression analysis showed no significant findings for the Race*Ed 
interaction variable, but significant race variables indicated that Black soldiers were promoted 
20% to 40% less than other racial groups at the 2- and 4-year marks for all three cohort groups. 
Additionally, the Black variable was 100% statistically significant in all logistic-regression 
promotion models at 2 years of service and 66.67% statistically significant at 4 years of service, 
suggesting a strong race influence on the logistic-regression promotion results. 
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CHAPTER 5: DISCUSSION 
 
 The first section of this chapter provides a review of the three main findings and 
limitations of the study. The chapter goes on to review the conceptual framework of the study for 
additional clarification prior to connecting the findings to economic theory. Subsequently, there 
is a discussion of the implications of the findings to the three main audiences of the study: 
economic theorists, the Army, and school leaders. Chapter 5 concludes with a brief discussion of 
ideas for future research. 
Main findings and limitations of study 
Three main findings stood out from the study: (a) Education was the best indicator for 
Army retention; (b) AFQT score was the best indicator for Army promotion; and (c) A soldier’s 
race has an impact on his or her Army retention and Army promotions. But like most research 
studies, this study was not without flaws or limitations (i.e., low pseudo R
2
 values, complications 
with the premise of the research, and data limitations). The remainder of this section details each 
of these findings and limitations. 
First, two limitations were evident across the study: data limitations and low pseudo R
2
 
values. The use of a secondary data source comes with pros and cons. The benefits include 
access to previously collected, cleaned, sorted, and coded data. The pitfalls include limited 
access due to restrictions or protected information from the original data source and collector. 
Additionally, secondary data can be incomplete when the current research goals and questions do 
not directly align to the primary research goals and questions.  
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The challenges associated with using a sample of secondary data were evident by the 
high incidences of missing information in this study. Missing data was not an issue for most of 
the independent variables but became an issue when creating the promotion and retention 
variables due to incomplete promotion data and missing separation date and year information. 
Fortunately, the sample size was large (N= 151,878) so that no bias was evident.  
Pseudo R
2
 values indicate how well the constructed models predict the dependent-
variable response. In other words, pseudo R
2
 values are a measure of model fit. Hence, the low 
pseudo R
2 
values from the study indicate that the models did not fit the data well. Common 
practices to improve the model fit and pseudo R
2
 values are to add more variables to the model or 
increase the sample size with more observations. These structural changes were not made 
because they would have altered the original research agenda, questions, and conceptual 
framework of the study. The low pseudo R
2
 values do warrant further consideration and 
adjustments to the model construction (e.g., the inclusion of a time variable) for future research 
projects.   
Additionally, the presentation of the data did not allow for the creation of panel data or a 
larger data set and a time variable. Instead, the cohort groups were sorted by time in the form of 
enlistment year. As such, cohort year acted as a time variable, and the cohorts were analyzed 
separately. A larger dataset of all cohort groups would have greater statistical power, could 
include an additional time variable, and could have improved the statistical fit of the logistical 
regression models and, therefore, the pseudo R
2
 values. Appendix C includes output from an 
attempt to create a larger dataset with cohort year recoded as an independent time variable (Time 
by Cohort Year). Interestingly, the logistic-regression results (Appendix C) show that the time 
variable was significant but did not improve the pseudo R
2
 values of the models.  
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Moving beyond the overall limitations, the first major finding of the study was that 
education was the best predictor of Army retention, with higher retention of HSD soldiers than 
GED soldiers. This finding was not surprising given that it was the premise used for the 
development of the current military tier system. The tier system was based on research that 
soldiers with more education had higher retention rates than those with less education 
(Burkhauser et al., 2014; Greene, 2002; Laurence, 2014; Laurence et al., 1997; NLE, 1998). 
Therefore, as hypothesized, education had a high correlation with Army retention.  
Retention results indicated that education was more influential than both AFQT score and 
gender. The influence of the education variable on Army retention supported previous research 
that indicated that schooling and education credentials represent more than just intellect and 
aptitude (Buddin & Kirby, 1997). Specifically, the skills learned and utilized while completing a 
traditional HSD (e.g., perseverance) translate to increased military retention not only in this 
study but in previous military retention studies (Booth-Kewley et al., 2002; Laurence, 2014; 
Laurence et al., 1997). In summary, the finding that education was a strong predictor of Army 
retention echoed education credentialing research of the general labor market and military 
retention research and showed that those with more education are more successful (Booth-
Kewley et al., 2002; Bowman, 1971/2008; Kjelland, 2008; Kumazawa, 2010; Laurence, 2014; 
Laurence et al., 1996; Laurence et al., 1997; Pollack et al., 2009; Psacharopoulos, 2006/2008; 
Talcott et al., 1999; Weiss, 1995). 
Despite the strength of the education credentialing finding in this study and the support in 
previous literature, the premise of the research for this study was beyond the traditional 
definitions of education credentialing. In the general labor market, education credentialing is a 
predictor of initial employment. This study, however, used the conceptual framework of 
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education credentialing but extended it past initial employment to 2 and 4 years after 
enlistment/hiring. In addition to the timeline differences, education credentialing in the general 
labor market is most commonly related to hiring decisions only rather than long-term retention 
and promotion, as was the case in the current study. Therefore, the connection between the study 
findings and the economic literature on education credentialing and signaling were not 
straightforward or without complication.  
The second major finding of the study was that AFQT score was a strong predictor of 
Army promotion. In the general labor market, employers emphasize the importance of education 
credentials and tie them to cognitive ability for initial hiring, retention, and short-term promotion 
decisions (Bowman, 1971/2008). But in the military setting the use of AFQT scores separates 
education credentials and cognitive ability. Therefore, it was not surprising that previous 
research and the results of this study have shown that military retention and promotion are not 
necessarily related (Kumazawa, 2010). 
This finding highlighted another limitation of the premise of the research. Because the 
ASVAB exam and the subsequent AFQT score are screening mechanisms used by the military, it 
may be more appropriate to classify them as education credentials rather than education signals. 
In fact, the literature frequently showed a positive correlation between AFQT scores and 
education. In alignment with the conceptual framework of this study, AFQT score was an 
educational signal for this study. The distinction of whether AFQT score is an education 
credential or signal warrants further consideration for future analyses.  
The third major finding of the study was that a soldier’s race was a factor in both 
retention and promotion findings. Specifically, results showed that Black soldiers (a) had the 
lowest retention of all racial groups for all three cohort groups at 2 and 4 years of service; (b) had 
 151 
 
the lowest promotion rates of all racial groups in all cohort groups at 2 and 4 years of service; 
and (c) for all cohort groups, Black soldiers with HSDs had lower promotion rates at the 2-year 
mark than GED soldiers of all other racial groups.  
These retention and promotion findings matched findings from other military studies. 
Specifically, Black soldiers were predicted to have lower retention rates than Hispanic soldiers 
(Booth-Kewley et al., 2002; Pollack et al., 2009; Talcott et al., 1999). Furthermore, White 
soldiers were expected to have higher promotion percentages than Black soldiers (Baldwin, 
1996; Butler, 1976; Kumazawa, 2010). Racial promotion differences corresponded to racial 
differences in education credentials and standardized test scores (Sackett et al., 2001; Smith, 
2005). In other words, White soldiers have more education and perform better on standardized 
tests than minority soldiers; as a result racial promotion differences exist.  
Finally, with or without the use of panel data, a limitation of the study specific to the 
promotion analysis was the lack of data censoring. Military researchers have criticized earlier 
studies producing misleading findings as a result of not accounting for the early attrition of 
soldiers when measuring promotion (Duala et al., 1990). As such, researchers have warned that 
analyzing promotion via regression techniques should utilize the full sample, including both 
those who stayed in service until promotion and those who did not. Without censoring, the 
results may misrepresent military promotion trends. For example, minorities remain in the 
military despite slow or no promotion opportunities, whereas White soldiers leave the service 
when not promoted within a given amount of time (Duala et al., 1990). Therefore, without 
censoring (i.e., including the group of White soldiers who left service early), the promotion 
analysis could very well show a higher tendency to promote White soldiers than minority 
soldiers.  
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Connection to Economic Theory 
 This section connects the findings of the study to the economic-theory conceptual 
framework. The section starts with a review of the conceptual framework and the key terms of 
education credentialing and education signaling. A table organized by the five retention research 
questions summarizing the hypothesis, literature to support the hypothesis, the economic theory 
identified by the hypothesis, and the findings from the study helps connect the concepts. 
Discussion of the retention findings that align with education credentialing and a discussion of 
the retention findings associated with education signaling follow. The promotion results utilize 
the same presentation. 
Conceptual framework review 
As previously discussed, the connection between education and earnings relies on the 
signaling that occurs between the employee and his or her employer. As such, communication 
between the two parties hinges on the understanding that the attainment of additional years of 
education and education credentials signify desirable skills of the employee. This concept, 
education credentialing, results in higher economic success for the company/employer.  
Education credentialing builds on human capital theory by focusing on cumulative 
educational experiences that result in the granting of degrees or earning of educational 
certificates. Thus, increases in one’s earnings coincide with educational milestones (e.g., high 
school or college education). Education credentialing relies on the belief that more productive 
individuals pursue more years of education than their less productive peers and, as such, their 
education credentials alert employers to their potential for higher productivity (Page, 2010). 
Thus, education serves as a sorting mechanism for individuals by ability level and desirable 
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employee characteristics such as perseverance, determination, ability, productivity, and so forth 
(Page, 2010; Riley, 1979). 
Employers may rely on other characteristics of the employee that may prove useful in the 
work environment, otherwise referred to as education signaling. Education signaling allows for 
the incorporation of additional job performance covariates beyond schooling or credentials 
(Weiss, 1983, 1995). Variables such as aptitude-test scores, race, and gender allow employers to 
further evaluate the likelihood of the employee to succeed in their work environment (Kjelland, 
2008; Weiss, 1983, 1995).  
Table 49  
Retention Hypotheses, Literature Supports, Economic Theory, and Analytic Findings 
Hypothesis 
Literature review support 
of hypothesis 
Economic theory of 
hypothesis Retention Findings 
 
 HSD soldiers will 
be retained more 
than GED 
soldiers. 
 
 More education= longer 
employment/retention 
(Booth-Kewley et al., 
2002; Bowman, 
1971/2008; Kjelland, 
2008; Kumazawa, 2010; 
Laurence, 2014; 
Laurence et al., 1996; 
Laurence et al., 1997; 
Pollack et al., 2009; 
Psacharopoulos, 
2006/2008; Talcott et 
al., 1999; Weiss, 1995) 
  Three military tier: 
more education = less 
attrition (Burkhauser et 
al., 2014; Greene, 2002; 
Laurence, 2014; 
Laurence et al., 1997; 
NLE, 1998) 
  HSDs soldiers do better 
than GEDs soldiers in 
the military (Laurence, 
 
 Education 
credentialing 
 
 HSD soldiers were 
retained more than 
GED soldiers.  
 (Supported) 
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2014; Laurence et al., 
1997) 
 Education is the best 
predictor of military 
attrition (Booth-Kewley 
et al., 2002; Laurence, 
2014; Laurence et al., 
1997) 
 
 
 High-scoring 
AFQT soldiers 
will be retained 
more than low-
scoring AFQT 
soldiers. 
 
 More education results 
in higher AFQT scores 
(Arkes, 1999; Buddin & 
Kirby, 1997) 
 AFQT is a good 
predictor of military 
attrition after education 
(Booth-Kewley et al., 
2002) 
 
 
 Education 
signaling 
 
 High-scoring AFQT 
soldiers were 
retained more than 
low-scoring AFQT 
soldiers.  
  (Supported) 
 
 HSD soldiers will 
be retained more 
than GED 
soldiers, and low-
scoring HSD 
soldiers will be 
retained more 
than GED soldiers 
because the 
education variable 
will be a stronger 
predictor of Army 
retention than 
AFQT score. 
 
 More education = more 
likely to stay employed 
(Psacharopoulos, 
2006/2008) 
 Education is the best 
predictor for military 
attrition (Booth-
Kewley et al., 2002; 
Laurence, 2014; 
Laurence et al., 1997). 
 More education results 
in higher AFQT scores 
(Arkes, 1999; Buddin 
& Kirby, 1997). 
 
 Education 
comparison is 
credentialing. 
 AFQT 
comparison is 
signaling. 
 Education 
credentialing is 
expected to be 
stronger than 
education 
signaling for 
Army retention 
when comparing 
education to 
AFQT score. 
 
 
 Both high- and low-
scoring HSD 
soldiers were 
retained more than 
high- and low-
scoring GED 
soldiers. Plus, 
education was more 
influential than 
AFQT score when 
determining a 
soldier’s retention 
potential.  
  (Supported) 
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 HSD soldiers 
will be retained 
more than GED 
soldiers. Male 
soldiers will be 
retained more 
than female 
soldiers. 
Education is 
hypothesized to 
be a stronger 
predictor of 
Army retention 
than gender.  
 
 Female Marines have 
higher leave rates than 
male Marines (Pollack 
et al., 2009; Wolfe et 
al., 2005). 
 Females Midshipmen 
have higher leave rates 
than male Midshipmen 
(Booth-Kewley et al., 
2002). 
 Education is the best 
predictor for military 
attrition (Booth-Kewley 
et al., 2002; Laurence, 
2014; Laurence et al., 
1997). 
 
 
 Education 
comparison is 
credentialing. 
 Gender 
comparison is 
signaling. 
 Education 
credentialing is 
expected to be 
stronger than 
education 
signaling for 
Army retention 
when comparing 
by education and 
gender. 
 
 
 Education was a 
stronger predictor of 
Army retention than 
gender. More HSD 
soldiers were 
retained than GED 
soldiers. Male 
soldiers were 
retained more than 
female soldiers, 
with the exception 
of the 2008 cohort 
at 4 years of service. 
 (Supported) 
 
 
 HSD soldiers will 
be retained longer 
than GED 
soldiers. White 
soldiers will be 
retained more 
than Hispanic 
soldiers, followed 
by Black soldiers. 
Education is 
expected to be a 
stronger predictor 
of Army retention 
than race.  
 
 
 White Airmen have the 
highest attrition by race 
(Talcott et al., 1999). 
 White and Black 
Marines have higher 
attrition rates than 
Hispanic Marines 
(Pollack et al., 2009). 
 Hispanic Midshipmen 
stay the longest of any 
racial group (Booth-
Kewley et al., 2002). 
 Education is the best 
predictor for military 
attrition (Booth-
Kewley et al., 2002; 
Laurence, 2014; 
Laurence et al., 1997). 
 Employment, 
credentialing, test 
scores favor Whites 
over Blacks and 
Hispanics (Sackett et 
al., 2001). 
 
 
 Education 
comparison is 
credentialing. 
 Race comparison 
is signaling. 
 Education 
credentialing is 
expected to be 
stronger than 
education 
signaling for 
Army retention 
when comparing 
education to race. 
 
 
 Cross-tabulation 
results showed that 
Black soldiers were 
the least retained 
racial group of 
either education 
credential for all 
cohorts at 2 and 4 
years of service. 
Hispanic soldiers 
were the most likely 
to be retained of 
either education 
credential at 2 years 
of service and of 
GED soldiers at 4 
years for all cohorts 
as shown through 
the cross-tabulation 
output.  
  (NOT 
supported) 
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 Retention findings connected to Economic Theory 
  Credentialing 
 The cross-tabulation results and logistic-regression summary analysis indicated a heavy 
reliance on education when predicting Army retention. Specifically, results of the first retention 
research question supported education credentialing by favoring the retention of HSD soldiers 
over GED soldiers. Furthermore, the findings from the third research question prioritized 
credentialing over signaling when predicting Army retention by relying more heavily on 
education credentials than AFQT score. Similarly, the output from the fourth retention research 
question also emphasized the importance of credentialing over signaling in Army retention by 
highlighting the significance of education over gender. Education, however, was not a major 
influence of Army retention when combined with race. Therefore, education credentialing was 
not a predictor of retention in the fifth retention research question.  
 In summary, the findings from this study reinforce those of previous military research 
that indicated that education was a good predictor of military retention (Booth-Kewley et al., 
2002; Laurence, 2014; Laurence et al., 1997). Education was also a good predictor of Army 
retention on its own and had a stronger influence than AFQT score or gender. The strength of the 
association between Army retention and education was less clear with the introduction of the 
race variable. All findings, except for race, support the use of the military tier system to reduce 
early military attrition. 
  Signaling 
 For the purposes of this study, signaling referred to any trends that did not directly pertain 
to education credentials. Hence, the AFQT results indicated that high-scoring soldiers stayed in 
service longer than low-scoring soldiers, and this was a form of education signaling. Moreover, 
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male soldiers stayed in service longer than female soldiers, with the exception of the 2008 cohort 
at 4 years. Furthermore, Black soldiers were the least retained racial group of either educational 
category at both 2 and 4 years of service. Additionally, Hispanic soldiers were the most retained 
racial group of either educational category at 2 years of service and of GED soldiers at 4 years of 
service. All of these findings were educational signaling indicators, but with the exception of 
race, they were all secondary considerations when combined with education credentials to 
predict Army retention.  
Table 50  
Promotion Hypotheses, Literature Supports, Economic Theory, and Analytic Findings 
Hypothesis 
Literature review support of 
hypothesis 
Economic theory 
of hypothesis Promotion Findings 
 
 HSD soldiers 
will be promoted 
more than GED 
soldiers. 
 
 Those with HSD do better 
than those with GED 
economically and on-the-job 
performance in the general 
labor market (Page, 2010; 
Psacharopoulos, 
2006/2008). 
 Soldiers with HSDs are 
more successful in the 
Army than soldiers with 
GEDs (Laurence, 2014). 
 More education = higher 
AFQT scores, cognitive 
ability, capability to learn 
new skills on the job 
(Arkes, 1999; Bowman, 
1971/2008; Buddin & 
Kirby, 1997) 
 Education credentials alert 
employers of abilities that 
they value, resulting in 
promotions (Arkes, 1999; 
Riley, 1979; Smith, 2005). 
 
 
 
 Education 
credentialing 
 
 When the cross-
tabulation and logistic 
regression analysis 
were significant – 
HSD soldiers were 
promoted more often 
than GED soldiers. 
 (Supported)  
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 High-scoring 
AFQT soldiers 
will be promoted 
more than low-
scoring AFQT 
soldiers. 
 
 It is difficult to find 
economic significant 
relationships between scores 
on achievement tests and 
wages (promotion; Weiss, 
1995). 
 More education = higher 
AFQT scores (Arkes, 1999; 
Buddin & Kirby, 1997) 
 
 
 Educational 
signaling 
 
 With the exception of 
the 2004 cohort at 2 
years of service, high-
scoring AFQT soldiers 
were promoted more 
than low-scoring 
AFQT soldiers.  
  (Supported)  
 
 High-scoring 
AFQT soldiers 
will be promoted 
more than low-
scoring AFQT 
soldiers. HSD 
soldiers will be 
promoted more 
than GED 
soldiers. AFQT 
score will be a 
stronger predictor 
of Army 
promotion than 
education 
credential. 
 
 
 
 More education = higher 
AFQT scores, higher 
cognitive ability, capability 
to learn new skills on the 
job (Arkes, 1999; Bowman, 
1971/2008; Buddin & 
Kirby, 1997) 
 
 
 Education 
comparison is 
credentialing. 
 AFQT 
comparison is 
signaling 
 Education 
signaling is 
expected to be 
stronger than 
education 
credentialing 
for Army 
promotion 
when 
comparing 
education to 
AFQT score. 
 
 For the 2006 and 2008 
cohorts, HSD soldiers 
were promoted more 
than GED soldiers 
within AFQT test 
categories. High-
scoring AFQT soldiers 
were promoted more 
than low-scoring 
AFQT soldiers within 
education categories. 
AFQT score was a 
stronger predictor of 
two- and four-year 
promotion than 
education. 
  (Supported) 
 
 
 
 HSD soldiers will 
be promoted more 
than GED soldiers 
and male soldiers 
will be promoted 
more than female 
soldiers. 
Education will be 
a stronger 
predictor of Army 
promotion than 
gender. 
 
 Males are promoted more 
than females in the general 
labor market (Baldwin, 
1996; Maume, 1999; Ng 
et al., 2005; Smith, 2005). 
 Gender is a stronger 
predictor of promotion 
than education in the 
general labor market (Ng 
et al., 2005). 
 Males value job attributes 
associated with promotion 
more than females 
(Konrad et al., 2000). 
 
 Education 
comparison is 
credentialing. 
 Gender 
comparison is 
signaling. 
 Education 
credentialing is 
expected to be 
stronger than 
education 
signaling for 
Army 
promotion when 
 
 At 2 years of 
service, males were 
favored over 
females and gender 
was more influential 
than education 
when predicting 
promotion by cross-
tabulation. But, by 4 
years of service, 
education became 
the stronger 
predictor and males 
were only favored 
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 comparing 
education to 
gender. 
over females for the 
2004 cohort.  
  (NOT fully 
supported) 
 
 
 HSD soldiers will 
be promoted more 
than GED soldiers. 
White soldiers will 
be promoted the 
most, then Hispanic 
soldiers, then Black 
soldiers. Education 
will be a stronger 
predictor of Army 
promotion than 
race. 
 
 Military promotion 
favors White soldiers 
(Baldwin, 1996; Burk & 
Espinoza, 2012; Butler, 
1976; Kumazawa, 2010). 
 White soldiers are 
promoted more quickly 
than Black soldiers 
(Baldwin, 1996; Butler, 
1976; Kumazawa, 2010). 
 White males are 
promoted more than 
White women and 
minorities (Maume, 
1999; Smith, 2005). 
 Hispanic soldiers have 
higher retention rates 
than Black soldiers 
(Booth-Kewley et al., 
2002; Pollack et al., 
2009; Talcott et al., 
1999). 
 
 Education 
comparison is 
credentialing. 
 Race 
comparison is 
signaling. 
 Education 
credentialing is 
expected to be 
stronger than 
education 
signaling for 
Army 
promotion 
when 
comparing 
education to 
race. 
 
 Black soldiers were 
promoted less than 
other races. Black 
HSDs soldiers were 
promoted less than 
GED soldiers of 
other races at 2 
years of service. 
Hispanic soldiers 
with HSD and GED 
were the most 
promoted of the 
2004 cohort at 2 
years of service. 
White soldiers with 
HSD and GED were 
the most promoted 
of the 2006 cohort 
at 2 years of service 
and for the 2004 
cohort at 4 years of 
service. At 4 years 
of service, the 
cross-tabulation 
suggested that 
education was more 
influential than race 
as a predictor for 
promotion. 
  (NOT fully 
supported) 
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Promotion findings connected to Economic Theory 
  Credentialing 
 Education credentials were not as strong of a predictor for Army promotion as they were 
for Army retention. For those cohort groups that produced significant promotion results for the 
first research question, HSD soldiers had higher promotion rates than GED soldiers. The cross-
tabulation results for the fourth promotion research question showed that the impact of education 
and gender on Army promotion changed from 2 years of service to 4 years of service. At the 4-
year mark, education was a stronger predictor of Army promotion than the gender of the soldier, 
but that was not the case at the 2-year mark. Similarly, after 4 years of service, the education 
variable had a larger impact in predicting Army promotion than race.  
In summary, education was a predictor of Army promotion, but it was not the only or 
most predictive variable. Based on education credentialing, the impact of education should have 
been more transparent in earlier promotion (2 years of service) versus later promotion (4 years of 
service), but the results indicated the opposite was true with the mixing of education with either 
the gender or race variables. It was unclear from the study if these findings supported previous 
research that education credentials indicate a higher cognitive ability and, if so, why there was a 
2-year promotion lag in the recognition of those skills.  
  Signaling 
 As previously mentioned, signaling referred to any noted findings of variables other than 
education (i.e., AFQT, gender, and race). Therefore, cross-tabulation results of the second 
promotion research question found that all cohorts, with the one exception of the 2004 cohort at 
2 years of service, favored the promotion of high-AFQT-scoring soldiers. The cross-tabulation 
results for the 2006 and 2008 cohorts pertaining to the third promotion research question 
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indicated the presence of education signaling over education credentialing. In other words, the 
findings for the 2006 and 2008 cohorts showed that AFQT scores were more influential in 
predicting Army promotion than education credentials. The 2-year cross-tabulation results for the 
fourth promotion research question also favored education signaling over education 
credentialing. Specifically, the gender variable was more influential than education in predicting 
Army promotion 2 years after enlistment. The 2-year cross-tabulation results for the fifth 
promotion research question indicated that the most promoted racial group of either educational 
category were Hispanic soldiers for the 2004 cohort and White soldiers for the 2006 cohort. 
White soldiers were again the most promoted racial group of either educational category at 4 
years of service for the 2004 cohort. The logistic-regression results showed far less promotion of 
Black soldiers of either education credential at 2 and 4 years of service for all cohort groups, 
suggesting possible bias. 
As expected, education credentials were not as strong of a predictor for promotion as they 
were for retention. As employers learn more about their employees’ characteristics, skill sets, 
and abilities, they rely less on credentials for promotion decisions (Liu & Wong, 1982). Even 
though AFQT scores did have a greater influence on 2- and 4-year promotions than education, 
suggesting a reliance on cognitive acumen rather than education credentials, education was a 
stronger predictor of Army promotion than gender or race 4 years after enlistment. It was unclear 
if these findings suggested racial and gender biases 2 years after enlistment that changed by the 
4th year of service, or if cognitive skills tied to education credentials went unnoticed or 
undervalued until 4 years of service. 
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Implication of findings 
The findings from this research inform three distinct audiences: (a) economic theorists, 
(b) the Army, and (c) school leaders. The findings indicated whether the distinction between 
HSD and GED certification was an adequate measure for determining the professional success 
and longevity of an Army enlisted soldier and if the cognitive-ability scores, race, and gender 
highlighted other strengths or potential weaknesses that could affect the success of enlisted 
soldiers.  
The military sample allowed for a unique examination of the credentialing impact of 
HSD and GED certification on future retention and promotion of Army enlisted soldiers. The 
investigation focused on whether HSD and GED credentials in the Army mimicked the 
economic findings in the general civilian job market or acted differently in the military ranking 
system that includes AFQT scores. Finally, the results have the potential of changing the type of 
information disseminated to students interested in military careers and the kind of preparatory 
instructions offered by school leaders.  
Economic Theorists 
 The overarching question of this dissertation has been whether the meritocracy of the 
U.S. Army is similar to the general labor market in regards to education credentialing and 
signaling. Within the context of the conceptual framework, education credentialing referred to 
the use of HSD and GED credentials as indicators of a soldier’s ability to succeed in the Army. 
Signaling, on the other hand, referred to the influence of other variables such as AFQT score, 
gender, and race. The focus of the study moved beyond securing initial employment to job 
retention and promotion in the Army 2 and 4 years after enlistment.  
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Overall, education was the strongest predictor of Army retention. Specifically, HSD 
soldiers stayed in service longer than GED soldiers, and education was a stronger predictor of 
Army retention than AFQT score or gender. These results implied that education credentialing 
did play a significant role in Army retention, as it has in the general labor market (Arkes, 1999; 
Bowman, 1971/2008; Laurence, 2014; Page, 2010; Psacharopoulos, 2006/2008; Riley, 1979; 
Weiss, 1983, 1995). The conclusions were not surprising considering previous military retention 
research resulted in the development of the military tier system that classifies soldiers by 
education credentials (Burkhauser et al., 2014; Greene, 2002; Laurence, 2014; Laurence et al., 
1997; NLE, 1998).  
Education credentialing is a predictor of initial employment in the general labor market 
rather than promotion or measures after 2 and 4 years of work. Therefore, the connection 
between this study and the economic literature was not without complication. Nonetheless, the 
influence of education on promotion after 4 years of service suggested that the military does 
follow the same economic outcomes as the general labor market. This finding was shown by 
increased promotions for more educated (HSD) soldiers, who were therefore considered more 
successful economically and in terms of job performance (Laurence, 2014; Page, 2010; 
Psacharopoulos, 2006/2008). Furthermore, education was the more influential variable over both 
gender and race variables in terms of Army promotion after 4 years of service. 
 The retention results indicated that AFQT score was the second strongest predictor of 
Army retention, after education, with high-scoring soldiers retained more than low-scoring 
soldiers for all cohort groups. This finding aligned with previous research on the connection 
between AFQT scores and military retention and the use of the ASVAB exam and AFQT score 
as screens for entrance and duty assignment in the military services (Booth-Kewley et al., 2002). 
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The results also indirectly aligned with the general labor market research that showed that more 
education results in higher AFQT scores and higher retention. Therefore, it seemed logical to 
assume that higher AFQT scores would also result in higher retention.  
AFQT score was also a strong predictor of 4-year Army promotion. The results showed 
that high-scoring soldiers had higher promotion rates than low-scoring soldiers and that AFQT 
score had more predictive power than education in relation to Army promotions. Previous 
research showed a positive correlation between AFQT score and the ability to learn new skills 
(Arkes, 1999; Bowman, 1971/2008; Buddin & Kirby, 1997). But no research connecting AFQT 
scores and the acquisition of new skills to promotion opportunities in the military or the general 
labor market was available. Therefore, it was unclear if the results of the study pertaining to 
AFQT score and promotion mimicked those of the general labor market. 
 The Army promotion results did suggest that the general labor market should consider the 
use of a cognitive test for promotion decisions. Based on his research, Arkes (1999) had also 
suggested the use of a national cognitive test in the general labor market for consideration of 
promotion decisions.  
A cognitive test like the AFQT may prove helpful for promotion decisions in the general 
labor market, but many researchers and psychometricians have warned of potential biases 
embedded in such assessments that may have unforeseen consequences for minorities or other 
subgroups (Sackett et al., 2001). This concern is also relevant for the Army and may have been 
the reason for racial disparity in promotions, where AFQT score was a strong influencing factor.  
 The education-signaling results relating retention and promotion differences in the Army 
among genders and races identified some underlying biases. It was unclear from the findings 
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whether these differences were institutional or societal. The distinction is something that 
warrants further investigation.  
 Overall, male soldiers had longer retention rates than female soldiers. This finding 
regarding retention differences between genders was consistent with previous military literature, 
but these study results were not applicable to the general labor market because of the lack of 
relevant related research. By race, Black soldiers were the least retained racial group. Again, 
previous military retention research substantiated these findings, but there was no available 
equivalent research for the general labor market.  
The promotion results reinforced the biases suggested by the retention results. Army 
promotions for male and female soldiers fluctuated depending on the cohort group and the time 
from enlistment (2 or 4 years of service). Furthermore, the gender of the soldier was the stronger 
predictor of Army promotions 2 years after enlistment, but the education variable was the 
stronger predictor of promotions 4 years after enlistment. Despite these mixed results, gender 
bias was present in Army promotion. These results, especially within the first 2 years of service, 
reflect the findings from the general labor market and military research where males have more 
promotion opportunities than females (Maume, 1999; Ng et al., 2005; Smith, 2005).  
Education was a stronger predictor of Army promotion than race, but race appeared to 
play a significant role in the promotion of Black soldiers. Black soldiers had much lower 
promotion rates as compared to White and Hispanic soldiers. Although there is little military 
research on racial promotion differences, the success of White soldiers and male soldiers was 
consistent with the findings from general labor market research. Specifically, the prevalence of 
the promotion of White soldiers, in years when male promotion exceeded female promotion, 
reinforced previous research from the general labor market that White males have more and 
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earlier promotion opportunities than their coworkers, and often for those with less education 
credentials (Maume, 1999; Ng et al., 2005; Smith, 2005). 
Table 51 presents the connection between the findings of the study, education 
credentialing, and education signaling. The table succinctly summarizes whether the findings in 
the meritocratic setting of the Army were representative of the general labor market.  
 
Table 51  
 
Connecting Education Credentialing and Signaling in Army Retention and Promotion to the 
General Labor Market 
Credentialing/Signaling 
in Retention/Promotion 
Evident in 
the Army 
 
 
Notes 
Education 
Credentialing in Army 
retention 
Yes  Education strongest predictor of Army retention. 
 Education stronger predictor of Army retention 
than AFQT score and gender but not necessarily 
race. 
 Aligns with general labor market education 
credentialing research on initial hiring and 
retention. 
 Aligns with military tier system. 
Education 
Credentialing in Army 
promotion 
Yes  Education is related to promotion but not as 
strongly as in retention decisions. 
 Education was a stronger predictor of Army 
promotion than gender or race after 4 years of 
service.  
 Aligns with general labor market research on the 
influence of education in long-term success of 
employees (financially and on-the-job 
performance). 
Education Signaling 
(AFQT) in Army 
retention  
Yes – 
indirectly 
 High-scoring AFQT soldiers were retained more 
than low-scoring AFQT soldiers.  
 AFQT score was the second strongest predictor of 
Army retention after education.  
 Aligns with previous military retention research.  
 Indirectly aligns with general labor market 
research – more education = higher AFQT scores, 
more education = higher retention, therefore higher 
AFQT score = higher retention. 
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Education Signaling 
(AFQT) in Army 
promotion 
In theory  AFQT score was a strong predictor of 4-year Army 
promotion.  
 High-scoring AFQT soldiers were promoted more 
than low-scoring AFQT soldiers. 
 AFQT score had more predictive power than 
education for Army promotion.  
 No direct general labor market research 
connection. 
 **suggest use of cognitive test for promotion 
consideration in the general labor market. 
 
Education Signaling 
(gender and race) in 
Army retention 
Yes  Some underlying tendencies or biases. 
 Male soldiers retained more than female soldiers. 
 Black soldiers had the lowest retention rates.  
 The findings matched the military literature. 
 No direct general labor market research 
connection. 
Education Signaling 
(gender and race) in 
Army promotion 
Yes  Some underlying tendencies or biases. 
 Mixed gender results reinforce bias potential.  
 Blacks had the lowest rate of promotions.  
 The prevalence of the promotion of White soldiers 
in years when males were promoted more than 
females reflected the general labor market 
research. 
 The findings matched the military literature. 
 
Army 
 The dependent variables of the study were Army retention and promotion at 2 and 4 years 
after enlistment. A significant amount of research from the Defense Manpower Data studies of 
the 1980s led to the development of the military tier system that classifies incoming soldiers by 
education credentials in an effort to identify high-risk recruits and subsequently reduce attrition 
(Burkhauser et al., 2014; Greene, 2002; Laurence, 2014; Laurence et al., 1997; NLE, 1998). 
There is far less information pertaining to military promotion differences by education 
credential, AFQT scores, gender, or race.  
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 The retention findings from the study suggested that the premise of the military tier 
system is, indeed, valid. Specifically, HSD soldiers stay in the service longer than GED soldiers, 
as anticipated and intended by the creation and use of the tier system. Additionally, education 
proved to be a stronger predictor of Army retention than either AFQT score or gender. In fact, 
the results supported previous research in identifying education as the best predictor for military 
retention (Booth-Kewley et al., 2002; Laurence, 2014; Laurence et al., 1997). 
 In addition to categorizing military candidates by education credentials, via the military 
tier system, the military uses the ASVAB exam and AFQT scores to place soldiers in specific 
branches of the service. The retention findings supported the use of the AFQT scores as the 
second best predictor of Army retention after education and showed that high-AFQT-scoring 
soldiers had longer retention rates than their low-scoring peers. 
 Other noticeable retention trends indicated that males and Hispanic soldiers had higher 
retention rates than their counterparts. These results echoed other military retention research 
findings from the Navy, Air Force, and Marine Corps (Booth-Kewley et al., 2002; Pollack et al., 
2009; Talcott et al., 1999; Wolfe et al., 2005). The retention differences across racial groups 
were especially striking for Black soldiers. Black soldiers had the highest attrition across all 
cohorts, education groups, and time points—a finding that warrants further investigation.  
 Although the promotion findings also favored HSD soldiers over GED soldiers and high-
scoring AFQT soldiers over low-scoring AFQT soldiers, the findings indicated that the AFQT 
score was a better predictor of Army promotion than education. This result suggested that 
intelligence, as measured by the ASVAB, was a better indicator of Army job success and 
performance 2 and 4 years after enlistment than a soldier’s education credential at enlistment. In 
light of these results, the Army may want to consider giving more weight to AFQT scores when 
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determining the placement of soldiers in job assignments that require more of the type of 
cognitive skills emphasized on the ASVAB tests.  
 The combination of gender and education for predicting Army promotion may also 
warrant further investigation. The findings from the current study showed that after 2 years of 
service, gender was a stronger predictor of promotion with more males promoted than females, 
but at 4 years of service, education was the stronger predictor for promotions and male 
promotion was only higher than female promotion for the 2004 cohort. These results may be an 
outlier or may represent an initial pro-male bias of military leaders that change with more 
exposure to the soldier and his or her capabilities.  
Finally, although education was a stronger predictor for Army promotion than race at 4 
years of service, the racial discrepancies warrant discussion. White and Hispanic soldiers were 
the most promoted of both educational categories for the 2004 and 2006 cohorts at one of the 
two time points. Black soldiers, on the other hand, were the least promoted racial group of either 
educational category for all cohorts at 2 years of service, of the 2006 and 2008 cohorts at 4 years 
of service, and of the HSD soldiers from the 2004 cohort at 4 years of service. Furthermore, HSD 
Black soldiers had lower promotion rates than GED soldiers of other races 2 years after 
enlistment. The low promotion trends of Black soldiers should be a concern for the Army and 
require more intensive research to determine the reasons for these trends and ways to remedy the 
situation.  
 In summary, the retention research findings support previous research findings as well as 
the use of the current military tier system for enlistment screening to reduce early attrition. 
Despite gender and race trends in Army retention, the most concerning promotion differences 
were between the genders and racial groups. It was unclear from the study whether these results 
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were due to institutional or societal differences or changes in the sample over time including 
reassignment and early attrition of soldiers. The racial and gender differences in Army retention 
and promotion warrant further investigation, monitoring, and possible intervention by the Army.  
School leaders 
 The purpose of this research as it pertains to school leaders was to provide more accurate 
information on the realities of Army occupational success so school leaders may better prepare 
and advise those students contemplating a future in the military. To be clear, school leaders 
encompass all adults associated with the school who have an impact on a guiding a student’s 
future (e.g., administrators, teachers, counselors, coaches, mentors, staff). It is without question 
that other community members are largely influential, but the focus for this study is just on 
school leaders.  
 Often the profile of a student groomed for a military career after high school, rather than 
postsecondary school, includes students who are not at the top of their class in academics or 
finances (Laurence, 2014; Tyler, 2003). These students are often introduced to the option of a 
military career by school leaders to provide an alternative to entering the general labor market 
right after high school graduation. Many students may have the opinion or even be counseled 
that the military is their only opportunity for a successful future and that additional education is 
not a viable option for them. Whatever the reasons or rationale for a discussion between school 
leaders and students regarding a future career in the military, several key points were apparent 
from the study that should be addressed with potential soldiers.  
Military life requires a high level of discipline and respect for authority and rules. 
Therefore students with truancy, discipline, legal, or behavioral issues should reconsider the 
military as a career. In fact, students should be clear that the first several months of military 
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training are somewhat similar in structure to a school setting with class lectures, homework, and 
exams (Laurence et al., 1996). 
 Soldiers who entered the military with GED certificates versus traditional HSDs had 
lower retention and slower promotion rates. Additionally, students with less education did not do 
as well on the AFQT exam (Arkes, 1999; Buddin & Kirby, 1997). Lower AFQT scores resulted 
in lower retention and slower promotion for soldiers in the Army. In fact, as noted earlier, AFQT 
score was a stronger predictor of Army promotion than education. Therefore, education and good 
test-taking skills were both related to job success in the Army. 
 In general, males were more likely to have higher retention and promotion than female 
soldiers. But education was more influential than gender in predicting promotion after 2 years of 
service. Hence, male students should not assume that they are going to be successful in the 
military just because of their gender, nor should female students assume that they are less likely 
to do well in the military. 
 Hispanic soldiers in the Army had higher retention and promotion rates than soldiers of 
other racial groups. White soldiers also had high promotion rates. The main concern for Black 
students considering military service is that Black enlisted soldiers had higher attrition rates and 
lower promotion rates than any other racial group, regardless of their education credentials. 
Although the direct reason for these racial differences were not apparent from the current study, 
the outcomes are relevant, and it is the belief of the researcher that they should be communicated 
to potential Black soldiers. It is to the discretion of the Black student/soldier if the findings are a 
deterrent or a caution. Again, direct causes for the racial discrepancies were unclear from the 
variables in the study. 
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 In summary, school leaders should address the following realities with students 
considering enlisting in the Army: (a) the military structure is tough and requires discipline and 
respect for authority, (b) it is beneficial to earn/complete a HSD as opposed to a GED credential, 
(c) improvements in a student’s test-taking skills for the AFQT can positively impact on-the-job 
success in the military, (d) education has a stronger connection to successful performance in the 
military than gender, and (e) racial differences are present in Army retention and promotion, 
particularly for Black soldiers.  
Future research 
Some suggestions for future research already mentioned in the chapter include obtaining 
a cleaner sample with less missing data and including more variables to attempt to obtain better 
specified models. Additionally, researchers may choose to study cohort groups over a longer 
period of time to determine if time is a variable of interest and, if so, how it impacts retention 
and promotion in the Army.  
 Despite screening by AFQT score, high-scoring soldiers may, in fact, elect to enroll in 
duty assignments that are less mentally challenging than their cognitive score would suggest. 
Therefore, future studies should include a duty selection variable to allow for analysis of a 
soldier’s retention and promotion within duty-assignment classifications. Results from this kind 
of study could be especially helpful to the Army Recruiting Command in determining a 
relationship of education and AFQT scores to attrition within specific military occupation 
specialties (MOS), which in turn could influence future soldier assignment procedures. 
As highlighted in previous military studies, soldiers with a history of illegal/discipline 
problems or mental instability have difficulties succeeding in the structured military setting. 
Therefore it would be helpful to include this information in future retention and promotion 
studies. Furthermore, family demographics of the enlisted soldiers (e.g., geographic area, the 
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number of parents at home, family socioeconomic status, whether an immediate family member 
has a military connection) could also be useful in predicting military retention and promotion 
success. The inclusion of these variables could produce models that are better predictors of Army 
retention and promotion. However, this family information is not currently available from the 
DMDC database (i.e., the database used for the current study).  
 The education signaling results relating to retention and promotion differences in the 
Army among genders and races identified some underlying biases. It was unclear from the 
findings whether these differences were institutional or societal. The distinction is something that 
warrants further investigation. If these differences are institutional, then the Army should work 
to remedy the situation and identify those barriers that impact retention and promotions of female 
and Black soldiers in the Army.  
Conclusion 
Three main findings were clear from the study: (a) Education was the best indicator for 
Army retention, (b) AFQT score was the best indicator for Army promotion, and (c) a soldier’s 
race has an impact on his or her Army retention and Army promotions. Despite the fact that there 
was not a full body of research on each of the research question topics (education credentialing 
and signaling in the form of AFQT tests, gender, and race) for retention and promotion in the 
general labor market or military, the findings aligned with the existing economic theory research. 
Additionally, the results supported the use of education credentials and AFQT scores for military 
screening and the military tier system by the United States Army. Additional work is necessary 
to uncover why race has an impact on Army retention and promotion, and if aptitude tests are 
appropriate for employment and promotion purposes in the general labor market. In the 
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meantime, school leaders, teachers, counselors, and parents should continue to impress upon 
their students the importance of education and academic success, even in alternate career paths. 
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APPENDIX A: VOTE COUNTING - LOGISTIC REGRESSION -  
RETENTION– BY COHORT AT 2 AND 4 YEARS 
(Source: DMDC, author’s calculations) 
 
 
 Retention – 2004 at 4 years  
Variable 
Statistically significant Statistically insignificant 
Total 
models 
Positive 
relationship 
Negative 
relationship 
Positive 
relationship 
Negative 
relationship 
Education 4 0 0 0 4 
AFQT 4 0 0 0 4 
Gender 3 0 0 0 3 
Black 0 2 0 0 2 
Hispanic 2 0 0 0 2 
Other 0 0 2 0 2 
(Source: DMDC, author’s calculations) 
 
 Retention – 2006 at 2 years  
Variable 
Statistically significant Statistically insignificant 
Total 
models 
Positive 
relationship 
Negative 
relationship 
Positive 
relationship 
Negative 
relationship 
Education 4 0 0 0 4 
AFQT 4 0 0 0 4 
Gender 3 0 0 0 3 
Black 0 0 1 1 2 
Hispanic 2 0 0 0 2 
Other 0 0 2 0 2 
(Source: DMDC, author’s calculations) 
 
 Retention – 2004 at 2 years  
Variable 
Statistically significant Statistically insignificant 
Total 
models 
Positive 
relationship 
Negative 
relationship 
Positive 
relationship 
Negative 
relationship 
Education 4 0 0 0 4 
AFQT 4 0 0 0 4 
Gender 3 0 0 0 3 
Black 0 0 0 2 2 
Hispanic 2 0 0 0 2 
Other 1 0 1 0 2 
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 Retention – 2006 at 4 years  
Variable 
Statistically significant Statistically insignificant 
Total 
models 
Positive 
relationship 
Negative 
relationship 
Positive 
relationship 
Negative 
relationship 
Education 4 0 0 0 4 
AFQT 4 0 0 0 4 
Gender 3 0 0 0 3 
Black 0 2 0 0 2 
Hispanic 2 0 0 0 2 
Other 1 0 1 0 2 
(Source: DMDC, author’s calculations) 
 
 Retention – 2008 at 2 years  
Variable 
Statistically significant Statistically insignificant 
Total 
models 
Positive 
relationship 
Negative 
relationship 
Positive 
relationship 
Negative 
relationship 
Education 4 0 0 0 4 
AFQT 4 0 0 0 4 
Gender 3 0 0 0 3 
Black 0 2 0 0 2 
Hispanic 2 0 0 0 2 
Other 0 0 2 0 2 
(Source: DMDC, author’s calculations) 
 
 Retention – 2008 at 4 years  
Variable 
Statistically significant Statistically insignificant 
Total 
models 
Positive 
relationship 
Negative 
relationship 
Positive 
relationship 
Negative 
relationship 
Education 4 0 0 0 4 
AFQT 4 0 0 0 4 
Gender 0 0 2 1 3 
Black 0 0 0 2 2 
Hispanic 0 0 2 0 2 
Other 1 0 1 0 2 
(Source: DMDC, author’s calculations) 
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APPENDIX B: VOTE COUNTING - LOGISTIC REGRESSION – PROMOTION – BY 
COHORT AT 2 AND 4 YEARS 
 
 Promotion – 2004 at 2 years  
Variable 
Statistically significant Statistically insignificant 
Total 
models 
Positive 
relationship 
Negative 
relationship 
Positive 
relationship 
Negative 
relationship 
Education 0 0 4 0 4 
AFQT 0 1 0 3 4 
Gender 0 0 2 1 3 
Black 0 2 0 0 2 
Hispanic 0 0 2 0 2 
Other 0 0 1 1 2 
(Source: DMDC, author’s calculations) 
 
 Promotion – 2004 at 4 years  
Variable 
Statistically significant Statistically insignificant 
Total 
models 
Positive 
relationship 
Negative 
relationship 
Positive 
relationship 
Negative 
relationship 
Education 3 0 1 0 4 
AFQT 3 0 0 1 4 
Gender 2 0 1 0 3 
Black 0 2 0 0 2 
Hispanic 0 0 0 2 2 
Other 0 0 0 2 2 
(Source: DMDC, author’s calculations) 
 
 Promotion – 2006 at 2 years  
Variable 
Statistically significant Statistically insignificant 
Total 
models 
Positive 
relationship 
Negative 
relationship 
Positive 
relationship 
Negative 
relationship 
Education 3 0 0 1 4 
AFQT 3 0 1 0 4 
Gender 2 0 1 0 3 
Black 0 2 0 0 2 
Hispanic 0 0 1 1 2 
Other 0 0 0 2 2 
(Source: DMDC, author’s calculations) 
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 Promotion – 2006 at 4 years  
Variable 
Statistically significant Statistically insignificant 
Total 
models 
Positive 
relationship 
Negative 
relationship 
Positive 
relationship 
Negative 
relationship 
Education 3 0 1 0 4 
AFQT 4 0 0 0 4 
Gender 0 1 2 0 3 
Black 0 2 0 0 2 
Hispanic 0 1 0 1 2 
Other 0 1 0 1 2 
(Source: DMDC, author’s calculations) 
 
 Promotion – 2008 at 2 years  
Variable 
Statistically significant Statistically insignificant 
Total 
models 
Positive 
relationship 
Negative 
relationship 
Positive 
relationship 
Negative 
relationship 
Education 3 0 0 1 4 
AFQT 4 0 0 0 4 
Gender 2 0 1 0 3 
Black 0 2 0 0 2 
Hispanic 0 0 1 1 2 
Other 1 0 1 0 2 
(Source: DMDC, author’s calculations) 
 
 Promotion – 2008 at 4 years  
Variable 
Statistically significant Statistically insignificant 
Total 
models 
Positive 
relationship 
Negative 
relationship 
Positive 
relationship 
Negative 
relationship 
Education 3 0 0 1 4 
AFQT 4 0 0 0 4 
Gender 2 0 0 1 3 
Black 0 0 0 2 2 
Hispanic 0 0 2 0 2 
Other 0 0 2 0 2 
(Source: DMDC, author’s calculations) 
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APPENDIX C: COHORT AS AN INDEPENDENT VARIABLE FOR TIME -  
LOGISTIC REGRESSION  
 
Retention – Full Sample 
 
 Retention at 2 years Retention at 4 years 
Education 2.44***  3.11*** 
AFQT 1.23***  2.05*** 
Gender 1.61***  1.33*** 
Black 0.91***  0.69*** 
Hispanic 1.30***  1.24*** 
Other 1.07  1.06 
Test*Ed 1.03**  1.18*** 
Sex*Ed 0.93  1.06 
Race*Ed 1.00  1.02 
Time by Cohort Year 1.31***  1.20*** 
Pseudo R
2 
0.03  0.08 
 (Source: DMDC, author’s calculations) 
 
 
Promotion – Full Sample 
 Promotion at 2 years Promotion at 4 years 
Education 1.08  1.06 
AFQT 1.15**  1.50*** 
Gender 1.04  0.88 
Black 0.66***  0.86*** 
Hispanic 1.02  0.95 
Other 0.97  0.88 
Test*Ed 0.93  0.98 
Sex*Ed 1.16  1.31** 
Race*Ed 1.01  1.03 
Time by Cohort Year 0.87***  0.78*** 
Pseudo R
2 
0.01  0.02 
(Source: DMDC, author’s calculations) 
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